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PREFACE 


In  presenting  a  review  of  practical  medicine,  one  may  proceed  in  one 
of  two  ways.  He  may  adopt  the  method  in  vogue  for  many  years,  that  of 
describing  the  clinical  pictures  of  the  various  diseases,  presenting  details  as 
to  their  etiology,  symptomatology,  diagnosis,  prognosis  and  treatment.  Or, 
he  may  approach  the  subject  from  the  opposite  standpoint,  describing  the 
various  symptoms  which  go  to  demonstrate  that  a  person  is  ill,  and  give 
details  as  to  their  clinical  relations  and  diagnostic  significance.  Inasmuch 
as  the  latter  plan  follows  the  lines  of  argument  one  employs  when  exam- 
ining a  case,  it  may  be  called  the  clinical  method. 

The  old  or  established  system  of  teaching  medicine  has  its  advantages  ; 
otherwise  it  would  not  have  preserved  its  popularity  even  unto  the  present 
time.  But  it  has  its  disadvantages,  which  become  more  and  more  obvious 
as  we  have  forced  upon  us  the  truth  of  the  axiom,  "  We  must  treat  the 
patient,  not  his  disease."  To  label  a  given  case  of  illness  with  the  name 
of  one  or  the  other  diseases  described  in  the  standard  works  on  medicine 
is  not  making  a  diagnosis,  because  the  standard  clinical  types  as  described 
in  such  works  are  the  exception,  and  not  the  rule.  We  must,  therefore, 
be  able  to  proceed  still  further  in  our  conclusion,  and  obtain  an  adequate 
conception  of  all  the  pathological  changes  taking  place  in  the  patient  in 
whose  case  we  happen  to  be  interested,  even  though  we  are  unable  to  pre- 
sent our  conclusion  in  the  shape  of  some  set  title.  All  of  these  associated 
changes  cannot  be  studied  practically  according  to  the  old  system  of  ex- 
pounding the  principles  of  medical  practice. 

Approaching  the  subject  from  the  reverse  side, — the  clinical, — the 
study  of  cases  becomes  interesting  and  easier.  The  problem  is  solved,  not 
by  matching  the  case  in  hand  with  the  type  as  described  in  a  standard  text- 
book, but  by  a  process  of  reasoning.  This  method  of  study  is,  in  reality, 
the  only  one  possible  in  unravelling  the  mysteries  of  the  majority  of  cases 
of  chronic  disease. 

The  present  work  has  been  in  mind  a  number  of  years,  and  was 
prompted  by  the  above  thoughts. 


IV  PREFACE. 

Another  advantage  in  presenting  a  study  of  medicine  according  to  the 
clinical  method  is  that  one  finds  greater  opportunities  for  describing 
methods  of  treatment.  Every  one  is  well  aware  that  the  treatment  of 
some  one  disease  per  se  takes  but  a  few  words  to  describe, — ^and  even  these 
few  words  are  unsatisfactory, — and  yet  it  is  possible  to  say  much  concerning 
the  treatment  and  management  of  patients  who  are  suffering  with  that  disease. 
So,  when  the  present  work  was  planned,  the  author  decided  to  include 
chapters  on  therapeutics  based  upon  those  devoted  to  diagnosis.  It  was 
quite  a  problem  with  him,  at  first,  to  decide  how  the  subject-matter  should 
be  arranged, — i,e.,  whether  he  should  follow  each  diagnostic  chapter  with 
appropriate  therapeutic  remarks,  or  have  one  volume  devoted  entirely  to 
diagnosis,  the  other  to  treatment.  The  latter  course  was  finally  decided  to 
be  the  better,  as  it  makes  the  work  easier  for  reference  and  consecutive 
reading,  and  each  volume  becomes  complete  in  itself 

In  some  few  places,  e.g,,  the  paragraphs  devoted  to  electro-diagnosis, 
tli%  author  has  taken  the  liberty  of  quoting  his  previous  writings,  as  time 
has  made  no  changes  in  our  knowledge  respecting  said  subjects. 

In  closing,  the  author  desires  to  express  his  appreciation  of  the  kindly 
criticisms  of  a  number  of  his  colleagues,  especially  those  of  Drs.  W.  B. 
Van  Lennep,  C.  M.  Thomas,  W.  C.  Goodno,  and  H.  S.  Weaver,  and  his 
indebtedness  to  others  who  assisted  in  the  preparation  of  certain  chapters, 
and  whose  names  are  appended  thereto.  Valuable  assistance  has  also 
been  afforded  by  Drs.  F.  Mortimer  Lawrence,  John  J.  Tuller,  and  G.  M. 
Golden. 

To  Dr.  W.  H.  Lyle  he  is  indebted  for  a  number  of  drawings,  as  well  as 
for  the  excellent  colored  plates  representing  the  appearance  of  dried  and 
stained  blood-specimens. 

He  also  takes  pleasure  in  acknowledging  the  courtesy  of  P.  Blakiston's 

Son  &  Co.  for  the  use  of  the  colored  plates  illustrating  the  various  phases 

of  the  malarial  parasites. 

Clarence  Bartlett,  M.D. 
1506  Arch  Street,  Philadelphia. 
November  15,  1 902. 
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CHAPTER  I. 
THE  EXAMINATION  OF  PATIENTS. 

**  More  mistakes  are  made  by  not  looking  than  by  not  knowing."  In 
other  words,  if  proper  attention  is  given  to  the  thorough  examination  of 
patients,  fewer  mistakes  will  be  charged  up  against  the  medical  profession. 
Almost  any  one  is  capable  of  giving  a  correct  diagnosis,  and  of  outlining  a 
successful  plan  of  treatment,  if  the  complete  data  of  the  case  are  presented 
to  him.  On  the  other  hand,  the  number  of  men  who  take  the  time  and 
trouble  to  examine  their  patients  properly  is  comparatively  small.  A  cer- 
tain part  of  this  carelessness  is  due  to  the  patients  themselves,  in  that  they 
affect  a  mock  modesty.  Many  times  have  I  heard  physicians  say  "  I  wish 
I  could  take  the  time  to  make  thorough  examinations,  but  the  people  will 
not  pay  for  it ;"  or,  "  If  we  were  to  make  it  a  rule  to  go  carefully  over  each 
case,  the  people  would  get  tired  of  us  ;"  or  still  again,  "  The  people  resent 
such  close  questioning.'*  Replies  to  these  objections  are  easily  made. 
"  What  is  worth  doing,  is  worth  doing  well."  If  one  does  not  examine  his 
cases  thoroughly,  he  can  depend  upon  it  that  the  day  is  not  far  distant 
when  he  will  become  fossilized.  As  a  mere  routinist,  he  grows  into  an  old 
man  while  still  young  in  years.  He  thus  becomes  incapacitated  for  com- 
petition with  the  young  and  rising  generation.  If,  on  the  other  hand,  he 
niakes  it  a  rule  to  conduct  complete  and  systematic  examinations,  he  will 
find  that,  with  practice,  such  methods  are  not  as  time-consuming  as  would  at 
first  sight  appear.  Many  of  the  data,  which  are  obtainable  by  the  consult- 
ing physician  only  after  a  painstaking  investigation,  are  matters  of  observa- 
tion from  everyday  contact  with  the  family  physician.  As  to  people  ob- 
jecting to  thorough  investigations  of  their  illnesses,  that  is  a  mere  fiction 
of  a  timid  imagination.  Patients  who  are  that  cranky  had  better  be  per- 
mitted to  place  themselves  under  the  care  of  a  less  conscientious  compet- 
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itor.  As  to  examinations  eliciting  matters  discreditable  to  the  patient, 
these  objections  would  not  hold,  if  physicians  made  it  an  inviolate  rule  to 
respect  professional  confidences.  The  writer  believes  that  the  number  of 
physicians  who  are  regularly  careless  is  infinitesimal  as  compared  with 
those  who  attempt  good  systematic  work  ;  but  it  must  be  remembered  that 
the  derelictions  of  the  bad  one  will  be  utilized  by  the  public  to  degrade  the 
ninety  and  nine. 

As  to  methods  to  be  pursued  in  making  an  examination,  physicians  will 
differ.  Each  follows  his  own  favorite  plan.  As  long  as  that  plan  is  ac- 
cording to  a  definite  system,  it  is  good  ;  but  it  must  be  systematic.  Nothing 
makes  a  physician  so  ridiculous  in  the  eyes  of  his  patient  as  unsystematic, 
aimless  questioning  and  investigations. 

The  first  question  is  an  all-important  one.  Too  many  are  inclined  to 
start  the  interview  with  "What  is  the  matter  with  you?'*  and  with  re- 
markable frequency  comes  the  reply,  '*That  is  just  what  I  want  you  to  tell 
me."  The  more  knowing  ones  actually  hazard  a  diagnosis,  and  are  inclined 
to  doubt  the  skill  of  a  physician  who  proves  the  same  to  be  wrong.  In- 
stead of  asking  such  a  question,  some  commonplace  words,  as  "  Well  !**  or 
**  Tell  me  about  your  illness,'*  are  sufficient  to  start  the  patient  with  his 
history.  In  this  narrative  it  is  not  wise  to  interrupt  him  at  first,  as  by  per- 
mitting him  to  go  his  own  way,  even  though  he  be  illogical  and  verbose, 
one  can  discover  considerable  concerning  his  temperament  and  mental  state. 
Only  if  he  is  inclined  to  wander  too  far  from  matters  relevant  to  his  illness 
should  he  be  interrupted.  The  patient's  story  completed,  then  it  becomes 
the  examiner's  duty  to  ask  questions  to  clear  up  certain  vague  statements 
made  in  the  history,  or  to  determine  what  the  patient  had  in  mind  when  he 
made  use  of  certain  terms.  For  example,  such  terms  as  rheumatism,  neu- 
ralgia, pain,  nervousness,  etc.,  are  used  to  designate  so  great  a  variety  of  con- 
ditions that  the  patient  should  invariably  be  made  to  define  what  he  means 
by  them.  Thus,  as  to  "  rheumatism,"  almost  every  painful  affection  of  the 
entire  body  has  been  so  designated  by  one  patient  or  another ;  "  neural- 
gia," likewise,  may  mean  any  kind  of  pain — even  that  of  rheumatism.  The 
patient  may  say  "  pain  "  when  he  means  a  distress  or  a  morbid  sensation  ; 
"nervousness"  may  be  used  to  indicate  general  apprehensiveness,  convul- 
sions, tremor,  sleeplessness,  morbid  fears,  restlessness,  and  many  other  con- 
ditions. 

The  complete  history  of  the  case  having  been  obtained,  it  is  next  in 
order  to  proceed  with  the  physical  examination  of  the  patient.  The 
methods  commonly  employed  in  the  investigation  of  the  conditions  of  dif- 
ferent organs  will  be  found  in  subsequent  chapters,  and  need  no  additional 
mention  at  this  time.  The  extent  to  which  the  physician  should  go  in 
making  these  examinations  will  depend  in  great  measure  upon  his  judg- 
ment and  experience.     In  most  instances,  examination  of  the  organs  which 
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can  possibly  have  a  clinical  relation  to  the  subjective  and  objective  symp- 
toms will  only  be  necessary.  If,  with  such  examination  completed,  all 
symptoms  of  the  patient  are  fully  accounted  for,  there  is  no  necessity  for 
proceeding  further.  But  if,  on  the  other  hand,  the  diagnosis  is  incomplete, 
then  it  is  necessary  to  make  a  systematic  examination  of  all  the  viscera. 
Inasmuch  as  there  are  four  clinical  conditions  or  diseases  capable  of  simu- 
lating almost  any  of  the  chronic  diseases,  namely,  interstitial  nephritis,  hys- 
teria, syphilis,  and  tuberculosis,  it  is  important  always  to  make  examinations 
sufficiently  complete,  as  a  routine  measure,  to  negative  or  confirm  their  ex- 
istence. It  may  be  that  the  condition  for  which  the  patient  seeks  relief 
does  not  come  under  one  of  the  four  mentioned,  and  yet  one  or  more  of 
these  being  present  may  greatly  modify  the  clinical  picture,  and  therefore 
the  diagnosis  or  prognosis. 

It  should  be  every  physician's  duty  to  keep  systematic  records  of  all 
cases  presenting  themselves  to  him  for  treatment.  It  makes  but  little  dif- 
ference what  system  he  employs,  providing  it  is  carried  out.  Such  records 
are  valuable  in  many  ways.  They  cultivate  proper  methods  of  clinical 
work  ;  they  enable  the  physician  to  refer  to  the  past  history  of  the  patient, 
and  to  formulate  his  observations  and  present  them  as  finished  scientific 
essays  to  his  confreres.  If  there  is  any  one  thing  that  is  of  paramount 
importance  in  making  the  finished  clinician,  it  is  the  habit  of  keeping  sys- 
tematic and  exhaustive  records  in  all  of  his  cases. 

As  to  whether  records  shall  be  kept  in  books  or  according  to  the  card 
system,  there  will  always  be  differences  of  opinion.  But  it  is  the  feeling  of 
the  writer,  after  seventeen  years*  experience  with  books  and  six  years  with 
the  card  system,  that  the  latter  is  immeasurably  the  superior.  Its  advan- 
tages lie  in  the  ease  with  which  any  record  can  be  found ;  in  the  fact  that 
the  entire  record  of  a  long  case  is  in  one  place ;  house-records  may  be 
kept  with  as  much  ease  as  those  made  in  the  office.  The  only  valid  objec- 
tion thus  far  offered  is  that  cards  may  be  lost.  But  it  is  also  possible  for 
cases  recorded  in  books  not  to  be  indexed,  in  which  case  the  record  is  as 
good  as  lost.  Temperature-charts  and  nurses'  record-sheets  may  be  made 
uniform  in  size  and  shape  with  the  record-cards,  adding  greatly  to  the  con- 
venience of  the  system.  If  one  has  some  favorite  forms  of  record  for  par- 
ticular cases,  such  forms  may  be  utilized.  He  may  have  prepared  for  him 
charts  for  urinary,  blood,  and  other  examinations. 

Opinions  also  vary  as  to  the  desirability  of  having  printed  examination- 
forms  to  be  filled  out.  These  are  convenient,  no  doubt,  but  they  waste 
valuable  space,  always  an  important  matter  to  the  busy  man.  Personally, 
I  much  prefer  the  plain  sheet.  To  aid  in  making  records,  one  may  then 
follow  set  plans  which  he  has  prepared  for  himself 

In  the  Hahnemann  Hospital,  records  are  made  on  sheets  devised  by  a 
committee  consisting  of  Dr.  C.  M.  Thomas  and  myself.     On  completion  o 
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the  records,  they,  with  the  nursing-charts  and  other  papers  relating  thereto, 
are  filed  in  binding-cases.  The  record-sheets  are  arranged  to  be  filled  out 
with  information  concerning  the  following  data : 

Record  No 

Name 

Residence 

Married  or  single Age 

Nativity Occupation 

Ward Bed 

Physician  in  charge 

Diagnosis 

Family  history 

Personal  history 

History  of  present  illness 


Present  Condition. 

A.  Subjective  symptoms 

B.  Physical  examination.     Date ." 

External  surface 

Head. 

Trunk 

Extremities 

Circulatory  system 

Gastro-enteric  system 

Respiratory  system 

Genito-urinary  system 

Nervous  system 

Special  senses 

Special  observations 

Pulse Temperature Respirations Weight. 


In  filling  out  this  record,  the  resident  physicians  are  guided  by  the 
printed  forms  used  in  teaching  the  students  record-taking  under  Dr.  G. 
Morris  Golden,  and  modified  by  Dr.  F.  Mortimer  Lawrence  from  the 
schema  presented  by  Hutchinson  and  Rainey.  These  forms  read  as  fol- 
lows : 
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HAHNEMANN  MEDICAL  COLLEGE  AND  HOSPITAL. 


PRINCIPAL  SUBJECTS  OF  INQUIRY  IN  MEDICAL  CASES. 


I.  General  Interrogation. 

Name.  Age.  Occupation.  Married,  single,  widow  or  widower. 
Address.     Date. 

1.  Family  History. 

Parents.  ^ 

Brothers  and  sisters.        >  Ages.     Health.     Cause  of  death. 
Patient's  own  children.  J 

Diseases  and  causes  of  death  in  other  relatives,  especially  from  tuber- 
culosis, gout  or  insanity. 

2.  Previous  Health. 

Nature  and  date  of  previous  illnesses  (especially  gout,  rheumatism  or 
venereal  diseases). 

3.  Environment. 

Nature  of  work  and  its  surroundings. 

Home  conditions,  hygiene,  etc. 

Habits :  tea,  coffee,  tobacco,  alcohol ;  food,  exercise,  etc. 

4.  History  of  Present  Illness. 

How  long  ill  ?  Supposed  cause  ?  First  symptom  ?  Sudden  or  grad- 
ual onset?  Course  of  symptoms,  in  order  of  occurrence,  up  to 
time  of  examination. 

II.  Special  Interrogation. 

Following  the  above  general  interrogation,  the  patient-should  be  ques- 
tioned with  particular  care  as  to  the  one  or  more  special  physiological  sys- 
tems that  may  be  diseased,  as  suggested  by  the  facts  already  ascertained. 
1.  Aliment€uy  System  and  Abdomen. 

(a)  If  symptoms  point  to  an  affection  of  the  stomach,  inquire  re- 
garding— 

Appetite. — Is  it  excessive,  diminished  or  capricious?  Does  it  in- 
crease on  eating  ?     Does  he  suffer  i^-ith  thirst  ? 

Meals. — ^Their  arrangement  and  the  nature  of  the  food.  Does  he  eat 
between  meals  ? 

Sensations  Referred  to  the  Stomach. — Their  nature,  and  exactly 
where  felt.  Are  they  produced  or  relieved  by  taking  food  ? 
How  long  after  eating  do  they  come  on  ?  Are  they  specially  in- 
fluenced by  different  kinds  of  food  ? 

Vomiting. — Frequency  and  time  of;  by  day  or  by  night ;  in  the  morn- 
ing or  in  the  evening?    Its  relation  to  eating;  is  it  only  after  food, 
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or  does  it  occur  at  other  times  ?  Does  it  relieve  pain  or  not  ? 
Does  patient  strain  or  retch  much,  or  does  the  vomited  matter 
come  up  quite  easily  ? 

General  Character  of  Vomited  Matter. — Its  amount  and  color. 
Is  there  ever  " coffee-grounds *'  vomiting?  Is  it  ever  sour  and 
frothy  ?  Does  it  contain  mucus  or  blood  ?  If  of  food,  how  much 
has  it  been  changed  by  the  digestive  processes  ? 

Eructations. — Presence  or  absence.     Have  they  any  taste  ? 

Flatulence. — Presence  or  absence.  Is  it  after  food  only,  or  between 
meals  ?  Relation  to  particular  articles  of  food  ?  Does  it  tend  to 
escape  upwards  or  downwards  ?     If  upwards,  its  taste. 

State  of  Bowels. — How  often  are  they  opened  ?  Any  special  char- 
acter of  the  motions  ? 

(b)  If  symptoms  point  to  an  affection  of  the  intestines^  inquire  re- 
garding--- 

Diarrhcea. — Its  frequency,  and  its  relation  to  meals  or  to  special  arti- 
cles of  food.  Character  of  the  stools.  Has  he  ever  passed  any 
blood  or  slime  ?  Is  there  any  straining  during  defecation  ?  Is 
there  any  flatulence  ? 

Constipation. — What  is  his  usual  habit  ?  Are  the  bowels  opened  reg- 
ularly, and  if  so,  how  often  ?  How  long  since  the  last  motion  ? 
Has  he  ever  noticed  any  grooving  or  flattening  of  the  stools  ? 
Does  the  constipation  alternate  with  diarrhoea?  Has  he  any 
griping  pain  ?     Has  he  had  any  vomiting  ? 

Pain. — Character.  Persistent  or  intermittent  ?  Where  is  it  felt  worst? 
Is  it  aggravated  or  relieved  by  pressure  ? 

(c)  If  symptoms   point  to  an   affection   of  the  liver,  e,g,,  patient  is 

jaundiced  or  has  pain  in  the  region  of  the  liver,  inquire  regard- 
ing— 

Pain. — Its  site.  Has  he  ever  had  attacks  of  very  severe  pain  coming 
on  suddenly  and  lasting  for  a  few  hours  ?  If  so,  did  the  pain 
radiate,  and  in  what  direction  ?  Was  there  vomiting  with  it  ? 
Was  he  at  all  yellow  after  it  subsided  ?  Has  he  ever  pain  in  the 
tip  of  the  shoulder  ?  Does  he  suffer  with  piles  ?  Ever  vomit 
blood  ?  Has  he  noticed  any  change  in  color  of  urine  or  faeces  ? 
Does  his  skin  itch  at  all  (if  jaundiced)  ?  Inquire  also  as  to  his 
digestion,  as  outlined  above. 
Circulatory  System. 

If  the  symptoms  point  to  an  affection  of  the  heart  or  blood-vessels, 
inquire  regarding — 

A  family  history  of  gout,  rheumatism,  angina,  heart  disease  or  apo- 
plexy. 

A  personal  history  of  rheumatic  fever,  chorea,  scarlatina,  diphtheria 
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and  other  infections.  (In  children,  inquire  concerning  sore  throats 
and  "  growing  pains.*') 

Subjective  Sensations. — Dyspncea.  Has  he  to  sit  up  in  bed,  or  can 
he  sleep  lying  down  ?  Praecordial  pain  or  distress  :  its  exact  site 
and  character  ;  does  it  radiate  or  not  ?  If  so,  in  what  direction? 
Palpitation  :  its  relation  to  meals  and  to  exenion.  Does  the 
heart  give  an  occasional  thump  ?  Sleep  :  good  or  bad.  Does  he 
dream  ?     Giddiness  :  is  it  ever  present,  and  when  ? 

Signs  of  General  Venous  Distention. — Do  the  feet  ever  swell? 
Has  he  any  cough  ?  What  is  the  state  of  the  digestion  ?  Does 
his  nose  ever  bleed  ? 

3.  Blood. 

If  the  symptoms  point  to  an  affection  of  the  blood,  inquire  regarding — 

Family  history  of  bleeders.  Has  he  had  any  loss  of  blood  ?  Has 
he  bleeding  piles  ?  What  is  the  state  of  the  bowels  ?  If  a  woman 
— is  menstruation  excessive  or  diminished  ? 

Subjective  sensations  of  breathlessness  on  exertion  ;  headache  ;  giddi- 
ness.    Do  the  feet  ever  swell  ? 

Any  possibility  of  lead -poisoning  or  malaria  ? 

4.  Respiratory  System. 

If  the  symptoms  point  to  an  affection  of  the  respiratory  organs,  inquire 

regarding — 
Family  history  of  bronchitis,  asthma,  phthisis,  or  "scrofula/*     The 

patient's  occupation  :  is  he  exposed  to  irritating  fumes  or  dust  ? 

Has  he  ever  had  large  glands  in  the  neck  ?     Does  he  sweat  at 

night  ?     Is  he  getting  thinner  ? 
Cough. — Its  character  and  frequency ;  when  is  it  worst  ?     Does  it 

pain  him  or  not  ?     Does  he  ever  vomit  with  it  ? 
Expectoration. —  Its  amount  chaand  general  racter;  yellow  or  not? 

Ever  blood  in  it  ?     If  so,  is  it  only  after  severe  coughing  ?     Is 

the  blood  bright  and  frothy,  or  dark  in  color  ? 
Pain  in  Chest. — Is  it  aggravated  by  taking  a  breath  ?     Constant  or 

not  ?     Where  seated  ? 
Dyspncea. — When  is  it  felt  ?     If  spasmodic,  ask  him  to  describe  an 

attack. 

5.  Urinary  System. 

If  the  symptoms  point  to  an  affection  of  the  kidneys  or  urinary  pas- 
sages, inquire  regarding — 

Family  history  of  Bright's  disease,  apoplexy,  or  gout. 

Personal  history  of  scarlatina,  syphilis,  prolonged  suppuration,  lead- 
poisoning,  gravel  or  gout,  and  previous  renal  disease. 

Has  he  any  pain  in  the  lumbar  region  ?  Ever  any  attacks  of  acute 
pain  shooting  down  into  the  groin  ? 
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Such  remote  symptoms  as  headache,  drowsiness,  vomiting,  paralysis, 
convulsions,  dimness  of  vision,  dyspnoea. 

Does  the  face  ever  look  puffy  in  the  morning  ? 

Urine. — Is  it  altered  in  amount  ?  Has  he  to  arise  in  the  night  to 
pass  it?  Is  it  altered  in  color?  Is  it  clear  or  turbid  when 
passed  ?  Ever  any  blood  in  it  ?  If  so,  at  what  period  of  mictu- 
rition is  it  present  ? 

Is  there  any  increased  frequency  of  micturition  ?  Is  the  increase  by 
day  or  by  night  ?  Is  there  any  pain  during  micturition  ?  Is  it 
before,  during  or  after  the  act  ?  What  is  its  character,  and  where 
felt  ?     Is  it  aggravated  by  movement  ? 

6.  Nervous  System. 

If  the  symptoms  point  to  an  affection  of  the  nervous  system,  inquire 
regarding — 

Family  history  of  mental  disease,  chorea,  convulsions,  paralysis. 

Personal  history  of  rheumatism,  gout,  syphilis  or  alcoholism. 

His  work  :  is  he  exposed  to  any  poisons,  €,g.,  lead,  mercury,  arsenic,  etc. 

In  cerebral  cases  inquire  as  to  any  discharge  from  the  ear. 

Should  he  complain  of  convulsions,  inquire  as  to — 

Age  at  first  fit?  The  supposed  cause.  Describe  the  first  attack. 
When  did  the  second  occur  ?  What  has  been  the  shortest  and 
longest  interval  between  the  fits  ?  Are  they  more  or  less  frequent 
now  ?  Do  they  occur  during  sleep  ?  Has  he  any  aura  ?  Is  the 
onset  sudden  or  gradual  ?  Does  he  remain  rigid  or  does  he 
struggle?  Are  the  movements  uni-  or  bi-lateral?  Where  do 
they  begin  ?  Does  he  bite  his  tongue,  micturate  or  defecate  dur- 
ing the  fit  ?  Is  restraint  necessary  to  prevent  him  from  hurting 
himself?  How  does  it  end  ?  Are  there  any  after-symptoms, 
such  as  sleep,  headache  or  automatism  ? 

Should  he  complain  of  paralysis,  inquire  regarding  symptoms  of  heart 
or  kidney  disease.  (See  Circulatory  and  Urinary  Systems.)  Had 
he  any  premonitory  symptoms  before  the  onset  ?  Did  it  develop 
abruptly  or  gradually  ?  Was  he  unconscious  at  the  time  ;  and  if 
so,  for  how  long?  Has  he  any  headache?  If  so,  where  is  it 
situated  ?  Is  it  worse  at  night  ?  Has  he  any  giddiness  or  diflR- 
culty  in  walking? 

7.  Bones  and  Joints. 

If  the  symptoms  point  to  an  affection  of  the  bones  or  joints,  inquire 

regarding — 
Family  history  of  tubercular  disease,  rheumatism,  gout  or  syphilis. 
Personal  history  of  tubercular  disease,  previous  manifestations  of  gout 

or  rheumatism,  syphilis,  gonorrhoea,  any  recent  or  remote  injury ; 

and  in  women,  leucorrhcea  or  post-partum  trouble. 
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If  pain  is  referred  to  a  bone,  is  it  worse  during  the  day  or  during  the 
night  ?  If  pain  is  referred  to  a  joint,  is  it  constant,  or  only  when 
the  joint  is  moved  ?  Are  there  any  starting-pains  at  night  ?  Is 
the  pain  affected  by  weather?  Does  the  pain  shift  from  one 
joint  to  another  ? 
8.  Ohildren. 

If  the  patient  be  a  young  child,  it  is  necessar>'  to  question  the  mother 
as  follows : 

How  many  other  children  are  there  ?  Any  dead,  and  of  what  ? 
Where  does  patient  come  in  the  family?  Have  you  ever  had 
any  miscarriages ;  and  if  so,  when  ?  How  about  the  health  of 
the  father  and  yourself? 

Was  this  a  full-term  child  ?  Was  the  labor  normal  ?  Was  the  child 
breast-fed?  If  not,  how  fed?  What  food  does  it  get  now? 
Had  it  any  rash  after  birth  or  any  snuffles  ?  When  did  it  begin 
to  get  its  teeth  and  walk  ? 

III.  Physical  Examination. 

Having  interrogated  the  patient,  proceed  first  to  an  investigation  of  the 
patient's  general  state,  then  to  examination  of  the  system  most  affected, 
and  finally  of  each  of  the  other  special  systems. 

1.  (General  Condition. 

General  state  of  consciousness,  intelligence,  development  and  nutri- 
tion. Decubitus,  if  in  bed ;  or  attitude  and  gait,  if  up.  Expres- 
sion of  face.  Pallor,  cyanosis,  jaundice,  dropsy,  trophic  changes. 
Glandular  enlargements.    Character  of  respiration.    Temperature. 

2.  Aliment€uy  System. 

Mouth. — Inspect  teeth,  gfums^  tongue,  pharynx,  fauces. 

Stomach. — Palpate.      Percuss.      Examine    contents    (test    meal    or 

vomit). 
Intestines. — Percuss.     Palpate  and  inspect.     Rectal  examination,  if 

necessary.     Examine  faeces. 
Liver  and  Gall-Bladder. — Inspect,  palpate  and  percuss. 
Abdomen. — Inspect,  palpate  and  percuss  generally. 
Spleen. — Palpate  and  percuss. 

3.  Circulatory  System. 

PrvEcordia. — Inspect.     Palpate. 

{upper  border  \  rfi  *  l 

right  border    >  , 
left  border      j    ^^^' 
Auscultate — 
at  apex, 
tricuspid  area. 
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pulmonary  area. 

aortic  area. 

about  third  left  interspace. 

veins  and  arteries  of  neck. 
If  a  bruit  is  heard,  note — 

Its  time. 

Its  character  (harsh  blowing,  etc.). 

Its  point  of  greatest  intensity. 

Its  direction  of  transmission. 
Pulse. — Rate. 
Rhythm. 

State  of  vessel  walls. 

Blood-pressure  during  and  between  beats. 
Sphygmographic  tracings. 

4.  Blood. 

Estimate  haemoglobin  (Von  Fleischrs  haemometer). 
Count  red  and  white  corpuscles  (Thoma-Zeiss  apparatus). 
Examine  stained  corpuscles  microscopically. 

5.  Respiratory  System. 

Inspect  chest  (shape,  expansion,  etc.). 
Palpate  chest  (expansion,  vocal  fremitus). 
Percuss  lungs  (anterior,  lateral,  posterior). 
Auscultate  in  same  order.     Note — 

Type  of  breath-sound. 

Character  of  vocal  resonance. 

Presence  or  absence  of  accompanying  sounds. 
Examine  sputum  with  naked  eye. 

with  microscope  (bacteria,  connective  tissue,  etc.) 

6.  Urinary  System. 

Palpate  kidneys. 

Examine  urine.     Note — 24  hours'  quantity. 

color. 

specific  gravity, 
reaction, 
amount  of  urea, 
albumin, 
sugar. 
^  phosphoric  acid  excretion, 
crystals, 
casts. 
Microscopical,  'i  blood 
pus. 
bacteria. 


Chemical. 
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7,  Nervous  System. 

Investigate  (a.)   Intellectual   faculties   (intelligence,    memory,    speech, 
sleep,  delirium,  coma,  etc.). 
(b.)  Cranial  nerve  functions  (tests). 


Fig.  I. 


Diagram  of  fiuut  %;<_„ 


,  ^...  .cal  signs. 


{presence  or  absence  of  paralysis. 
abnormal  muscular  movements, 
state  of  muscular  nutrition. 
(d.)  Sensory  functions  (touch,  weight,  temp.,  stercognostic 

and  pain  sense ;  abnormal  sensations), 
(e*)   Reflexes, 
(f.)  Electrical  reactions. 
(g.)  Fundus  of  eye  (ophthalmoscope). 
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Of  late,  special  diagrams  have  been  introdoced  by  Dr.  Wm.  C.  Goodno, 
and  are  now  in  use  for  describing  more  specifically  the  various  lesions. 
Such  diagrams  are  of  especial  value  in  that  they  enforce  greater  accuracy  m 
observation  on  the  part  of  the  examining  physician. 

Rubber  stamps  representing  outlines  of  different  portions  of  the  body 
are  on  sale  at  the  supply  houses,  and  offer  the  same  advantages  as  the 

Fro,  2. 
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Dii^ram  of  posterior  view  of  body  for  recording  physical  signs. 

printed  diagrams.  They  possess  the  advantage  of  permitting  any  dia- 
grammatic representation  of  the  lesions  present  being  placed  on  the  same 
sheets  as  the  balance  of  the  record. 

Equally  important  with  the  first  record  are  the  reports  of  the  progress 
made  by  the  patient  from  day  to  day.  The  information  thus  secured  serves 
to  confirm  the  diagnosis  made  at  the  first  visit ;  or,  if  no  definite  conclusion 
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is  reached,  it  usually  enables  the  physidan  to  give  a  positive  opinion. 
When  conducting  the  subsequent  examinations,  it  is  wise  to  start  the 
patient  by  asking  some  general  question,  such  as,  **  How  are  you  ?"  He 
will  then  give  a  fairly  clear  account  of  himself     If  he  does  not  cover  all 


FiG,  3, 


Fig.  4, 


Biagnm  of  right  lateml  view  of  the 
body  for  recording  physical  signs* 


Diagram  of  left  Inleral  view  of  body 
or  recording  ptiysicaJl  signs. 


the  ground  concerning  which  information  should  be  obtained,  then  the 
physician  should  ask  specifically  as  to  the  condition  of  each  of  the  symp* 
toms  noted  on  previous  visits.  If,  at  the  first  examination,  the  invalid  is 
reserved,  and  the  physician  is  unable  to  decide,  for  example,  between  gas- 
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trie  ulcer  and  cancer,  he  should  repeat  his  questions  to  establish  their  dif- 
ferentiation, in  the  hope  that  some  positive  information  based  on  recent 
occurrences  may  be  forthcoming.  If  the  case  happens  to  be  one  exhibit- 
ing physical  signs  which  are  capable  of  presenting  marked  variations  within 
the  interval  of  the  consultations,  the  patient  should  be  examined  physically, 
as  before.  If,  on  the  other  hand,  such  variations  are  not  possible,  repeated 
examinations  at  short  intervals  are  not  wise,  as  they  deprive  the  physician 
of  the  opportunity  of  noting  the  contrasts  obtainable  by  examinations  at 
longer  periods.  If  the  case  happens  to  be  one  presenting  a  definite  clinical 
course,  as  in  the  case  of  the  acute  infectious  diseases,  then  inquiry  should 
be  directed  to  the  discovery  of  the  symptoms  of  the  disorder  as  they  appear 
from  day  to  day.  Thus,  in  scarlatina,  the  course  of  the  rash,  even  to  the 
termination  of  desquamation,  the  daily  progress  of  the  temperature,  the 
appearance  of  the  throat,  the  condition  of  the  organs  of  special  sense,  but 
especially  of  the  eyes,  ears  and  nose,  the  presence  or  absence  of  albumi- 
nuria and  lymphatic  enlargements,  the  earliest  manifestations  of  arthritic 
disturbances  and  endocarditis,  should  be  systematically  studied  at  each 
visit.  It  is  a  very  wise  practice,  in  making  notes  of  the  observations,  to  jot 
down  negative  findings.  Altogether  too  many  otherwise  excellent  records  are 
spoiled  simply  because  the  physician  failed  to  record  negative  conditiofts. 

Take,  as  another  illustration,  typhoid  fever.  When  attending  a  case 
of  this  disease,  the  physician  should  make  it  a  routine  practice  to  have  four 
temperature-  and  pulse-observations  taken  daily  ;  he  should  investigate  con- 
cerning the  condition  of  the  skin,  especially  as  to  the  development  of  the 
characteristic  typhoid  exanthem ;  he  should  note  at  once  the  presence  of 
any  oedematous  swellings  as  indicative  of  venous  thrombosis  or  nephritis  ; 
the  character  of  the  muscular  element  of  the  heart-sounds  should  be  a 
matter  of  daily  study ;  the  state  of  the  digestion  and  the  quantity  and  char- 
acter of  food  taken  must  be  noted ;  of  paramount  importance,  because  of 
the  danger  of  intestinal  haemorrhage,  is  the  character  of  the  stools,  the  con- 
sistence and  appearance  of  which  must  be  noted  on  the  nursing-chart  after 
every  movement ;  the  progress  of  the  splenic  enlargement  should  be  a 
matter  of  daily  note  ;  the  condition  of  the  liver  should  be  studied  from  time 
to  time,  because  of  the  liability  to  complications  of  this  viscus  in  the  course 
of  typhoid ;  the  respiratory  tract  must  be  investigated  as  a  matter  of  daily 
routine,  because  of  the  commonness  with  which  typhoid  is  associated  with 
bronchitis,  and  the  liability  to  pulmonary  hypostasis  and  oedema ;  the  fre- 
quency of  nervous  manifestations  and  their  serious  significance  call  for  ob- 
servation as  to  the  mental  condition,  as  it  tends  to  stupor  or  delirium. 

It  may  strike  the  reader  that  the  making  of  examinations  and  records 
according  to  this  complete  system  is  a  waste  of  valuable  time.  Experience 
will  teach  him  otherwise.  At  first  the  work  may  go  slow,  but  in  a  short 
time  he  will  find  liimself  able  to  make  a  reliable  examination  of  the  majority 
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of  cases  inside  of  twenty  minutes  ;  and  it  is  an  exceptionally  obscure  illness 
in  a  very  troublesome  patient  that  will  extend  the  period  to  forty-five  minutes. 
The  thoroughness  of  the  investigation  made  on  the  first  visit  will  greatly 
curtail  the  time  required  for  subsequent  consultation. 

Records  or  day-books  prepared  by  the  patient  are  ofltimes  of  inestima- 
ble value.  To  illustrate  :  Not  long  ago  I  was  consulted  by  a  young  woman 
whose  main  complaint  was  headache.  A  most  painstaking  examination 
failed  to  discover  anything  wrong  in  her  ways  of  living,  or  any  organic 
lesion.  She  was  directed  to  send  me  a  complete  diet-list  at  the  expiration 
of  the  week.  Imagine  my  surprise  to  read  such  items  as  "ten  potatoes," 
"  eight  slices  of  bread,"  as  parts  of  certain  meals.  Twenty  slices  of  bread 
represented  the  quantity  of  that  article  for  single  days.  This  same  device 
has  served  me  in  equally  good  stead  in  numerous  other  cases,  as  it  has 
others -to  whom  I  have  suggested  it. 

Before  closing  my  remarks  on  the  subject  of  record-making,  I  cannot 
refrain  from  saying  a  good  word  for  shorthand  as  an  aid  to  the  physician. 
The  foundation  for  the  necessary  dexterity  can  be  laid  in  an  incredibly 
short  space  of  time  ;  after  which,  practice  will  make  perfect.  Such  records 
are  illegible  to  prying  patients  ;  indeed,  few  but  their  owner  can  learn  their 
secrets.  The  confidences  of  the  consulting-room  are  thus  made  safer.  To 
those  who  do  not  know  shorthand,  or  will  not  take  the  time  to  master  it, 
a  system  of  private  abbreviations  will  be  found  invaluable. 

Concerning  the  Value  of  Certain  General  Information 
in  the  Diagnosis  of  Disease. 

The  Family  History. — The  family  history  may  prove  valuable  by 
giving  one  an  insight  as  to  the  vitality  of  our  patient,  as  exhibited  by  the  lon- 
gevity and  disease-tendency  of  his  or  her  near  relatives.  It  also  enables  us  to 
formulate  opinions  as  to  the  possibilities  of  special  diseases  which  are  inclined 
to  run  in  families.  In  no  class  of  cases  is  heredity  more  important  than  in 
the  neuroses.  In  assigning  inheritance  as  the  cause  in  many  instances,  one 
must  not  jump  to  conclusions  too  quickly;  for,  after  all,  environment  may  be 
the  principal  etiological  factor.  Trying  dispositions  can  readily  wear  out  the 
constitutions  of  those  with  whom  they  come  in  daily  contact.  Our  patients 
are  too  often  constitutionally  sound ;  their  relatives  need  killing  or  curing. 

Some  diseases  are  transmitted  indirectly — for  example,  tuberculosis. 
We  all  know  this  to  be  an  infectious  disease.  We  also  know  that  some 
families  are  more  prone  than  others  to  the  infection.  In  other  words,  the 
constitution  favorable  to  the  propagation  of  tuberculosis  is  inherited.  Of 
course,  sight  must  not  be  lost  of  the  fact  that  members  of  a  family  in  which 
there  is  one  case  of  this  dread  disease  are  constantly  exposed  to  the  danger 
of  contracting  the  same  by  direct  contact. 
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Arterio-Sclerosis. — The  history  of  this  condition  in  other  members 
of  the  family  ^ill  scarcely  ever  be  obtainable  from  the  patient  as  such. 
We  may  learn,  instead,  that  members  of  the  family  age  early  in  life,  or 
that  they  suffered  from  hypertrophied  heart,  chronic  Bright's  disease, 
apoplexy,  etc. 

Hay-Pever. — Heredity  is  but  a  limited  factor  in  the  etiology  of  hay- 
fever.  The  principal  cause  of  the  disease  is  believed  to  be  a  hypersensitive- 
ness  to  the  pollen  of  ambrosia  artemisiaefolia,  this  hyperesthesia  being  the 
result  of  an  inherited  or  acquired  neurotic  state.  There  is  no  doubt,  also, 
concerning  the  increased  liability  of  litb^emic  individuals  to  this  disease,  and 
the  tendency  of  lithaimia  to  run  in  families  is  well  known. 

Apoplexy. — As  will  be  stated  hereafter,  the  pathological  conditions 
leading  up  to  apoplectic  seizures  include  arterial  degeneration,  hypertrophied 
heart,  interstitial  nephritis,  and  syphilis.  The  first  three  of  these  are  in- 
clined to  run  in  families,  although  personal  habits  have  considerable  to  do 
with  their  production.  The  occurrence  of  the  haemorrhage  is  purely  a 
matter  of  accident. 

Cancer. — There  is  a  growing  tendency  to  regard  the  transmission  of 
cancer  by  heredity  as  rather  problematical.  Such  assertions,  however,  are 
worthless,  in  view  of  the  many  instances  observed  by  numerous  physicians 
in  which  large  numbers  of  the  members  of  one  family  have  been  not  only 
victims  of  cancer,  but  the  malignant  disease  has  actually  invaded  the 
same  organ  in  each  instance.  Cases  of  this  character  must  positively  nega- 
tive preconceived  opinions  to  the  contrary.  A  family  history  of  cancer  is 
obtainable  in  about  25  per  cent,  of  the  cases.  The  percentage  is  greater 
among  women  than  among  men.  If  both  parents  have  suffered  from  the 
disease,  the  probability  of  affection  of  the  offspring  is  thereby  increased. 

Friedreich's  Ataxia. — This  is  regarded  more  as  a  family  disease 
than  one  that  is  hereditary,  for  it  occurs  In  several  children  of  a  family 
whose  parents  have  not  had  the  disease.  The  reason  generally  assigned 
for  the  non-hereditability  of  Friedreich's  disease  is  that  the  victims  seldom 
marry.  Notwithstanding  the  remarkable  tendency  of  Friedreich's  ataxia 
to  run  in  families,  it  must  be  remembered  that  isolated  examples  of  it  are 
observed  from  time  to  time.  The  first  evidences  of  the  disease  are  usually 
observed  shortly  after  the  child  begins  to  walk. 

Pseudo-hypertrophic  paralysis,  progressive  muscular  dys- 
trophy and  spastic  spinal  paralysis  are  examples  of  other  affections 
attacking  numerous  members  of  a  family.  Spastic  spinal  paralysis  of  the 
hereditary  type  in  particular  gives  a  most  remarkable  example  of  the  direct 
transmission  of  the  disease,  as  shown  by  Bayley's  cases,  in  which  not  less 
than  five  generations  were  known  to  have  had  the  disease. 

Diabetes. — The  instances  in  which  diabetes  is  hereditary  are  excep- 
tional.    Occasionally,  however,  we  meet  with  ca^es  giving  a  history  of  the 


INFORMATION  IN  DIAGNOSIS  OF  DISEASE.  17 

disease  in  two  or  three  preceding  generations,  while  more  than  one  brother 
or  sister  are  likewise  diabetics. 

Epilepsy. — The  transmission  is  rarely  direct,  probably  owing  to  the 
comparative  infrequency  with  which  epileptics  marry.  In  the  majority  of 
cases  it  will  be  found  that  there  is  a  neurotic  taint  in  the  ancestors,  as  ex- 
hibited by  a  history  of  migraine,  hysteria,  neurasthenia,  etc. 

Heart  disease  is  transmitted  solely  because  of  the  hereditability  of 
the  etiological  factors,  as  rheumatism,  arterio-sclerosis,  etc. 

Hysteria,  hypochondriasis  and  insanity  are  to  be  regarded  as 
evidence  of  an  unstable  nervous  organization,  and  as  such  are  possessed  of 
greater  hereditability  than  any  other  conditions. 

Syphilis. — Of  hereditary  syphilis  as  a  disease-producing  factor,  it  is 
my  belief  that  the  future  will  teach  us  much  that  is  not  now  even  dreamed 
of.  When  well-defined  manifestations  of  the  disease  appear  in  early  in- 
fancy, the  diagnosis  is  clear ;  but  when  we  meet  with  the  so-called  tardy 
cases,  we  truly  have  before  us  most  difficult  clinical  problems.  It  is  not  an 
easy  matter  to  obtain  a  history  of  the  disease  in  a  parent ;  for,  however 
willing  he  may  be  to  acknowledge  his  moral  lapses  when  his  own  health  is 
the  subject  of  investigation,  it  is  different  when  he  is  brought  face  to  face 
^ith  the  enormity  of  the  sin  of  bringing  affliction  to  his  innocent  offspring. 

When  the  knowledge  of  the  present  time  concerning  hereditary  syphi- 
lis is  compared  with  that  of  twenty  years  ago,  and  the  many  advances  noted, 
it  is  easy  to  see  how  difficult  it  is  to  say  what  the  future  will  bring  forth. 
Certainly,  we  should  not  be  willing  to  accept  without  reserve  the  statement 
of  a  prominent  syphilographer,  as  follows  :  "  Not  only  are  the  common 
tertiary  maladies  rare  in  the  subjects  of  inherited  syphilis,  but  the  important 
class  of  what  we  may  call  aggressive  degenerations,  to  which  we  attribute 
tabes  dorsalis  and  general  paralysis  of  the  insane,  are  almost  unknown  in 
them."  I  know  of  no  case  in  which  tabes  has  been  traced  to  parental 
infection,  but  already  several  undoubted  instances  of  paresis  have  been  re- 
ported as  arising  from  the  congenital  disorder.  The  problem  is  a  very 
complicated  one,  and  not  easy  of  solution.  Many  times  I  have  obser\^ed 
cases  of  undoubted  syphilitic  disease  in  which  everything  favored  the  truth 
of  the  patient's  denial  of  personal  infection,  and  yet  subsequent  events  con- 
firmed the  correctness  of  the  diagnosis  made. 

Rheumatism. — ^The  hereditability  of  rheumatism  is  universally  con- 
ceded, and  yet  the  present  popular  view  that  it  is  an  infectious  disease  will 
probably  do  much  to  modify  this  opinion.  The  difficulties  can  be  recon- 
ciled by  assuming  that  there  is  a  special  diathesis  favoring  the  incidence  of 
rheumatism,  and  that  this  is  transmitted  from  parent  to  child.  It  is  also 
suggested  that  the  poison  upon  which  rheumatism  depends  is  the  special 
agency  which  is  transmitted.  Still  others  assert  that  it  is  some  particular 
anatomical  or  structural  peculiarity  which  is  responsible. 
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Gout  presents  a  most  remarkable  example  of  an  hereditary  disorder. 
Claims  have  been  made  for  the  transmission  of  the  disease  over  a  period  of 
two  hundred  years.  It  is  more  than  likely  that  such  assertions  have  been 
made  more  for  the  purpose  of  establishing  an  aristocratic  lineage  than  in 
the  interests  of  medical  science.  Still  the  fact  remains  that  the  heredita- 
bility of  gout  is  remarkable,  and  may  extend  over  several  generations.  The 
luxurious  habits  of  families  of  wealth  account  for  many  of  these  cases,  but 
not  for  all.     We  know  that  there  is  a  poor  man's  gout. 

Age* — Age  is  an  especially  important  factor  in  establishing  a  diagno- 
sis. This  may  be  well  illustrated  in  cases  of  convulsions.  This  symptom, 
occurring  in  early  infancy,  is  almost  certainly  dependent  upon  reflex  irrita- 
tion ;  occurring  in  childhood,  it  is  probably  epileptic ;  in  young  women, 
hysterical ;  in  male  adults  between  the  ages  of  thirty  and  forty,  syphilitic ; 
at  or  beyond  middle  life,  organic  or  renal.  Of  course  this  statement  must 
be  accepted  as  a  generalization.  Its  value  is  suggestive,  not  absolute. 
However  boldly  we  may  assert  certain  diseases  to  be  features  of  this  or 
that  portion  of  life,  the  fact  remains  that  numerous  exceptions  are  noted, — 
not  sufficiently  numerous,  however,  to  impair  the  practical  value  of  the 
general  rule. 

According  to  the  time  of  life  at  which  affections  may  assert  them- 
selves, the  following  arbitrary  division  may  be  adopted : 

1.  Congenital. 

2.  During  infancy. 

3.  Childhood. 

4.  Puberty  and  adolescence. 

5.  Adults. 

6.  Middle  age. 

7.  Advanced  life. 

1.  The  Congenital  affections  include  those  dependent  upon  the  acci- 
dents of  parturition  and  those  arising  from  fcetal  defects.  Under  the  former 
heading  may  be  mentioned  atelectasis  pulmonum,  Erb's  paralysis,  and 
ophthalmia  neonatorum.  Under  the  latter,  haemophilia,  hydrocephalus, 
idiocy  and  imbecility,  malformations,  naevi,  progressive  muscular  atrophy, 
pseudo-hypertrophic  paralysis,  syphilis,  and  Thomsen's  disease.  The  clini- 
cal manifestations  of  some  of  these  may  not  appear  until  the  patient  is  sev- 
eral years  of  age,  eg:,  pseudo-hypertrophic  paralysis  and  progressive  mus- 
cular atrophy. 

2.  Infancy. — The  affections  liable  to  occur  during  infancy  include  the 
following  general  classes :  Disorders  of  the  stomach  and  bowels,  respira- 
tory catarrhs,  skin  affections,  disorders  of  nutrition,  reflex  convulsions,  and 
the  acute  infectious  diseases.  The  principal  ailment  of  the  digestive  system 
in  infancy  is  diarrhoea,  of  which  there  are  several  varieties.  (  Vide  chapter  on 
Intestinal  Symptoms.)     They  are  especially  liable  to  occur  during  the  warm 
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months  of  the  year,  and  are  the  most  prolific  source  of  infantile  mortality. 
Of  the  respiratory  affections,  acute  bronchitis  and  broncho-pneumonia  are 
the  most  important.  They  constitute  a  serious  source  of  infantile  mor- 
tality during  the  winter  months.  Croupous  pneumonia,  though  less  com- 
mon, may  also  occur.  The  skin  affections  common  in  infancy  include 
eczema,  intertrigo,  seborrhoea,  and  strophulus.  The  disorders  of  nutri- 
tion are,  for  the  most  part,  dependent  upon  dietetic  errors.  In  some  few 
instances,  deliberate  neglect  is  at  the  foundation  of  the  trouble.  More  fre- 
quentiy,  misdirected  energy  in  abnormal  directions  is  responsible.  Infants, 
it  must  be  remembered,  may  be  starved  by  too  much  as  by  too  little  food. 
Bad  results  must  follow  the  exhibition  of  food  not  adapted  to  the  age  for 
which  it  is  prescribed.  Methods  of  feeding  also  require  consideration. 
The  nutritive  disorders  of  infancy  include  rickets,  scurvy  and  marasmus 
(so-called). 

The  infectious  diseases  do  not  attack  infants  with  the  frequency  ob- 
served in  children  ;  probably  because  infants  are  not  so  much  exposed  to 
infection. 

3.  Childhood. — The  general  disease-tendency  during  childhood  is  in 
the  direction  of  the  infectious  diseases,  neurotic  disturbances,  tubercular  af- 
fections, and  disorders  of  the  lymphatic  glandular  apparatus. 

The  infectious  diseases  to  which  children  in  particular  are  liable  in- 
clude scarlatina,  diphtheria,  measles,  mumps,  whooping-cough,  roseola, 
rotheln  and  varicella.  In  this  list  may  also  be  included  acute  poliomye- 
litis anterior,  which  is  now  regarded  as  probably  dependent  upon  infection. 
While  children  are  undoubtedly  more  susceptible  to  infection  than  adults, 
the  frequency  with  which  they  are  attacked  by  these  diseases  is  undoubt- 
edly due  in  great  part  to  their  environment.  The  public  schools  afford  un- 
usual opportunity  for  the  transmission  of  diseases.  Moreover,  children  are 
proverbially  democratic,  and  are  not  selective  in  their  association  with  people 
or  animals.  Carelessness  in  the  use  of  books,  pencils,  slates,  etc.,  that 
have  been  in  the  presence  of  contagious  cases,  is  undoubtedly  responsible 
for  the  spread  of  contagious  diseases. 

The  nervous  system  of  childhood  is  proverbially  unstable.  This  is 
exhibited  by  the  frequency  with  which  almost  every  febrile  disorder  is  at- 
tended by  restlessness,  twitchings  or  delirium.  This  nervous  instability  is 
intensified  by  any  unusual  mental  strain,  as  anxiety,  fright,  or  excessive 
school  work.  Neurotic  affections  common  in  childhood  include  especially 
chorea  and  epilepsy. 

Tuberculosis  occurring  in  childhood  attacks  other  structures  than  the 
lungs  by  preference.  The  lymphatic  glands  and  the  bones  seem  to  be 
especially  favored  in  this  respect.  Thus  we  find  hip-joint  disease  and  Pott's 
disease  of  common  occurrence.  As  to  the  lymphatic  swellings  and  their 
relation  to  tuberculosis,  no  one  will  question  that  such  exist  in  many 
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cases  ;  but  that  the  relation  is  invariable,  as  some  would  have  us  believe,  is 
not  to  be  entertained.  Children  certainly  take  on  lymphatic  enlargements 
much  more  readily  than  do  adults. 

Of  the  lymphatic  affections,  the  one  of  especial  importance  is  the  en- 
largement of  the  post-nasal  adenoid  tissue, — a  condition  that  is  liable  to  pro- 
duce serious  disturbances  in  nutrition. 

Rheumatism  occurring  in  children  exhibits  a  much  milder  type  of 
joint-symptoms,  as  compared  with  the  adult  disease.  At  the  same  time,  the 
liability  to  cardiac  inflammations  is  much  increased.  Indeed,  the  latter  may 
occur  without  any  joint-involvement.  The  so-called  ''  growing  pains''  are 
now  recognized  as  an  expression  of  acute  rheumatism. 

4.  Puberty  and  Adolescence. — The  nutritive  changes  taking  place 
at  this  time  of  life  favor  the  occurrence  of  nervous  affections,  especially  in 
female  subjects.  Those  of  especial  importance  are  chorea,  epilepsy  and 
hysteria.  Syringomyelia, — a  rare  disease, — becomes  manifest  during  the 
adolescent  period.     In  boys,  we  note  a  general  tendency  to  acne. 

5.  Adult  Life. — Between  the  ages  of  twenty  and  forty,  the  general 
bodily  nutrition  is  held  to  be  at  its  best.  We  therefore  regard  this  as  the 
healthiest  period,  and  during  which  disease  should  not  occur  excepting  in 
response  to  some  definite  cause.  With  few  exceptions,  we  observe  diseases 
dependent  upon  disregard  of  general  and  personal  hygiene  and  infections. 

6.  Middle  Age. — With  about  the  fortieth  year  the  degenerative 
period  of  life  begins,  so  far  as  the  physical  man  is  concerned.  Mental 
development  proceeds  for  many  years  thereafter,  and  should  show  no  signs 
of  retrograding  until  the  threescore-and-ten  period  is  approached.  The  vari- 
ous forms  of  malignant  disease  then  become  frequent,  while  the  various  af- 
fections dependent  upon  arterio-sclerosis  constitute  an  important  class  of 
cases  consulting  the  physician.  Personal  habits  have,  of  course,  done 
much  to  hasten  the  time  at  which  the  affections  of  middle  age  appear. 

The  affections  especially  common  during  middle  life  include  angina 
pectoris,  apoplexy,  interstitial  nephritis,  cirrhosis  of  the  liver,  diabetes,  the 
various  forms  of  malignant  disease,  and  paralysis  agitans. 

7.  Old  Age. — Vascular  and  respiratory  affections  are  especially  dan- 
gerous to  the  aged.  This  time  of  life  is  also  liable  to  the  same  degenera- 
tive affections  as  make  themselves  more  or  less  common  during  middle  life. 
At  this  period  we  note  as  of  especial  frequency  hard  cataract,  apoplexy, 
arterio-sclerosis,  broncho-pneumonia,  malignant  disease,  fatty  degeneration 
of  the  heart,  gout,  paralysis  agitans,  prostatic  disease,  and  thrombosis. 

Sex. — Sexual  predisposition  to  disease  is  largely  dependent  upon  the 
different  habits  and  environments  of  the  sexes,  though  also,  in  part,  upon 
the  sensitively-organized  or  unstable  nervous  system  of  the  female.  Men, 
by  reason  of  their  occupations,  are  more  liable  to  the  ill-effects  of  exposure 
to  the  vicissitudes  of  weather  and  exertion  ;  business  cares  bring  worry  and 
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irregular  habits  of  eating  and  sleeping.  Their  associations  lead  them  to 
contract  numerous  habits.  Women  pursue  an  in-door  or  sedentary  existence. 
Servants  and  domestic  duties  are  the  cause  of  considerable  worry.  Some 
live  an  aimless  life,  and  this  leads  them  to  study  their  aches  and  pains. 
Indeed,  with  some  women,  this  seems  to  be  the  principal  pleasure  of  living. 

The  sensitive,  nervous  organizations  of  women  exhibit  their  effects  on  all 
the  complaints  from  which  the  sex  suffers,  and  must  be  taken  into  consider- 
ation in  the  management  of  their  ailments.  The  special  ner\'ous  diseases  to 
which  women  are  liable  are  those  included  under  the  general  terms  hysteria 
and  nervous  prostration. 

To  be  more  specific  in  detailing  the  predominating  tendency  of  each 
sex  to  diseases,  the  following  lists  are  appended  : 

Males  are  more  liable  to  vascular  lesions,  as  aneurysm,  arterio-sclero- 
sis,  aortitis,  and  haemophilia ;  to  cardiac  diseases,  as  fatty  heart,  angina  pec- 
toris, hypertrophy,  myocarditis,  and  valvular  disease  ;  to  malignant  disease  in 
special  locations,  as  the  rectum,  stomach  and  kidneys ;  to  special  nervous 
affections,  as  locomotor  ataxia,  bulbar  paralysis,  hypochondriasis,  meningitis, 
general  paralysis  of  the  insane,  pseudo-hypertrophic  paralysis,  syringomye- 
lia, serratus  magnus  palsy,  and  spastic  spinal  paralysis  ;  to  the  effects  of  bad 
habits,  as  alcoholism,  tobacco  and  venery  ;  to  various  disorders  of  digestion, 
especially  to  chronic  gastritis  ;  to  renal  lesions,  as  interstitial  nephritis  and 
cystic  disease  ;  to  constitutional  diseases,  as  gouf,  rheumatism  and  diabetes  ; 
and  to  liver  diseases,  as  cirrhosis. 

Women  are  more  liable  to  the  many  neurotic  symptoms  included  under 
the  terms  **  hysteria*'  and  **  nerve  prostration,"  as  the  acroparaesthesiai.  cata- 
lepsy, gastralgia,  neuralgia,  etc. ;  to  floating  kidney ;  to  chorea,  chlorosis, 
displacement  of  abdominal  viscera,  gall-stones,  goitre,  Graves's  disease,  mi- 
tral stenosis,  myxcedema,  and  ulcer  of  the  stomach  ;  and  to  malignant 
disease  of  the  breast  and  uterus. 

Occupation  exerts  general  effects  as  it  requires  its  followers  to  lead 
a  sedentary  or  active  existence.  An  active  existence,  if  exceeding  physio- 
logical bounds,  predisposes  to  vascular  degeneration  and  rheumatism  among 
the  chronic  diseases,  and  croupous  pneumonia  among  the  acute  affections. 
A  sedentary  life  leads  to  anaemia,  constipation,  liver  disease,  indigestion, 
gall-stones,  gout,  pulmonary  tuberculosis,  neurotic  disturbances  and  gastric 
ulcer. 

According  to  the  special  occupations,  the  following  data  may  be 
noted  (Leftwitch) : 

Bakers,  grocers  and  bricklayers :  Lichen  agrius. 

Painters^  plumbers  and  ivhite-lead  ivorkcrs :  Lead-poisoning. 

Cooks :  Eczema,  er>'thema  and  gastric  ulcer. 

Dusty  trades,  as  stone-cutters,  miners,  etc.  :  Cirrhosis  of  the  lungs, 
chronic  laryngitis. 
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Domestic  servants :  Anaemia,  gastric  ulcer,  erythema  nodosum. 

Skin-dressers  and  wool-sorters :  Anthrax. 

Chimney-sweeps :  Epithelioma  of  scrotum. 

Furriers  :  Arsenic  poisoning,  mercurialism. 

Hatters:  Mercurialism. 

Looking-glass  makers :  Mercurialism. 

Corn  trades:  Actinomycosis. 

Bird faficiers :  Psittacosis. 

Divers:  Caisson  disease. 

Clerks :  Writer's  cramp. 

Elocutionists^  public  speakers :  Laryngeal  spasm,  pharyngeal  catarrh. 

Telegraphers  and  violinists :  Cramps. 

Seamstresses  and  shoemakers :  Tonic  and  clonic  spasms. 

Habits. — Aside  from  the  conditions  relating  to  occupation,  and  which 
have  already  received  consideration,  it  should  be  our  invariable  rule  to  de- 
termine the  habits  of  the  patient  as  to  clothing,  eating,  drinking,  alcohol, 
tobacco  and  venery.  Inquiry,  however,  but  too  frequently  gives  incorrect 
information,  and  yet  the  patient  may  regard  himself  as  very  truthful.  This 
remark  applies  to  all  matters,  and  not  particularly  to  those  which  the  pa- 
tient feels  are  a  blemish  to  his  character.  I  have  seen  children  and  adults 
kept  in  chronic  ill-health  simply  because  they  were  enveloped  in  entirely 
too  many  thicknesses  of  clothing.  Too  many  people  wear  heavy  flannels 
on  days  when  they  should  be  clad  in  the  lightest  of  materials.  But,  as  a 
rule,  the  patient  not  being  aware  of  his  shortcomings,  the  true  state  of 
affairs  is  to  be  determined  only  by  actual  observation  on  the  part  of  the 
physician.  .On  the  other  hand,  there  are  persons,  generally  women,  who  go 
insufficiently  clad  during  cold  weather  for  no  other  reason  than  their  objec- 
tion to  the  clumsy  shape  imparted  to  their  forms  by  heavy  underclothing. 

As  to  eating,  it  should  be  remembered  that  plain  food,  eaten  properly 
at  regular  intervals,  is  a  prerequisite  to  health.  Too  much  or  too  highly- 
seasoned  food  is  sure  to  bring  about  disorders  of  digestion  or  nutrition. 
Rapid  eating  throws  too  much  work  on  the  stomach,  to  say  nothing  of 
the  irritation  occasioned  by  the  introduction  of  large,  solid  masses  into  that 
organ. 

Drinking  of  water  is  hardly  ever  carried  to  excess,  so  far  as  the 
quantity  taken  is  concerned.  The  usual  difficulty  with  patients  is  that 
they  do  not  take  enough,  or  that  they  gulp  down  large  quantities  of  ice- 
water  during  meals. 

Alcohol  is  an  important  factor  in  the  production  of  arterial  degen- 
eration, interstitial  nephritis,  cirrhosis  of  the  liver,  multiple  neuritis,  mental 
deterioration,  chronic  gastric  catarrh,  and  delirium  tremens.  As  a  rule,  the 
general  appearance  of  the  patient  is  such  that  it  is  easy  to  say,  off"- 
hand,  that  he  is  given  to  the  habit. 
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Excessive  indulgence  in  tobacco  produces  catarrhal  affections  of  the 
fauces  and  larjnix,  disordered  digestion,  irritable  heart-action,  general  nerv- 
ousness, and  more  or  less  cerebral  exhaustion.  All  brands  of  tobacco  are 
not  equally  active  in  these  various  respects.  Those  which  contain  the 
largest  percentage  of  nicotine  (domestic  tobaccos  contain  as  high  as  1 5  per 
cent,  as  against  2  per  cent,  in  the  best  Cuban)  are  the  most  deleterious. 
The  effect  of  the  weed  in  inhibiting  mental  activity  does  not  seem  to  be 
generally  recognized  ;  but  that  it  will  have  this  effect  is  attested  by  the 
number  of  cases  improving  on  cutting  down  their  daily  supply  of  dgars. 

As  regards  excesses  in  venery,  it  is,  as  a  rule,  not  so  much  the  frequency 
with  which  people  perform  the  act  as  it  is  the  manner  in  which  it  is  done. 
Altogether  too  many  cases  of  nerve  prostration  are  dependent  upon  faulty 
sexual  hygiene. 

History  of  Preceding  Diseases.— The  more  extended  one's  ex- 
perience in  the  clinical  study  of  disease,  the  more  he  is  impressed  with  the 
fact  that  each  case  presents,  as  a  rule,  a  consistent  totality  of  symptoms. 
Multiple  conditions  bearing  no  clinical  relations  to  each  other  are  excep- 
tional. So  it  is  when,  studying  a  case,  we  nearly  always  find  that  what  has 
gone  before  bears  some  relation  to  that  which  now  exists.  Certain  dis- 
eases, which  nearly  every  one  has  at  one  time  or  another  in  his  career,  dis- 
appear, and  leave  no  ill-effects  behind  them  in  most  instances.  Such,  for 
example,  is  the  case  with  influenza.  But  there  have  been  many  cases  of 
that  disease  in  which  the  patient  has  subsequently  suffered  from  myocar- 
ditis, nervous  prostration,  bronchial  catarrh,  etc.  Scarlatina  is  sometimes 
followed  by  acute  nephritis  ;  diphtheria,  by  multiple  neuritis  ;  rheumatism, 
by  endocarditis  and  valvular  deformity ;  dysentery,  by  liver  abscess ;  syphi- 
lis and  tuberculosis  are  remarkable  for  the  multiplicity  of  lesions  which 
may  follow  in  their  wake.  So  important  is  the  former  as  a  disease-produc- 
ing factor,  and  so  frequent  is  it  in  all  walks  of  life,  that  no  case  of  chronic 
disease  can  be  said  to  be  complete  without  determining  the  patient's  history 
as  to  the  presence  or  absence  of  syphilitic  infection.  When  dealing  with 
women,  information  on  this  point  can  only  be  obtained  by  side  questions 
as  to  eruptions,  throat  and  mouth  conditions,  falling  out  of  the  hair  and 
miscarriages,  etc. 

Envirounient. — The  term  "environment"  is  here  used  in  the  broad- 
est possible  sense,  to  include  not  only  the  place  of  residence,  but  the  im- 
mediate home  surroundings,  the  temperaments  and  general  character  of 
family  and  business  associates,  station  in  life,  and  numerous  other  points 
which  affect  the  individual's  state  of  mind.  The  influence  of  certain  general 
localities  in  the  production  of  special  diseases  is  well  known.  Inasmuch  as 
each  locality  has  its  own  disease  tendency,  a  specific  tabulation  of  the  affec- 
tions common  in  each  country  would  require  too  much  space  for  presenta- 
tion in  a  work  like  the  present. 
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The  matter  of  immediate  surroundings  in  their  effect  on  the  health  of 
patients  is,  however,  not  sufficiently  taken  into  account  in  investigating  ill- 
nesses or  in  formulating  plans  of  treatment.  To  illustrate  :  A  few  years 
ago  there  came  to  me  a  gentleman  who  occupied  a  responsible  position, 
his  employer  being  a  man  of  unbounded  energy  and  ambition,  but  of  try- 
ing disposition.  There  could  be  no  question  concerning  the  effect  of  that 
temperament  upon  my  patient.  He  had  been  generally  regarded  as  a  good 
example  of  the  uric-acid  diathesis.  As  soon,  however,  as  he  changed  his 
employment  his  health  improved,  and  he  has  remained  well  up  to  the 
present  writing.  Again,  we  meet  with  illnesses  in  persons  who  have  been 
disappointed  in  their  ideals  ;  or  in  those  whose  ambitions  or  hopes  have 
been  shattered ;  or  in  those  who  are  surrounded  by  nagging,  disagreeable 
temperaments ;  or  in  those  who  have  been  shocked  by  the  misdeeds  of  a 
dear  and  loved  one.  It  is  true  that  the  knowledge  of  such  a  state  of  affairs 
is  of  comparatively  little  use  in  treatment,  for  we  cannot  prescribe  a  new 
household ;  but  by  such  knowledge  we  do  become  acquainted  with  all  the 
facts  of  the  case,  and  we  may  prevent,  what  I  have  seen  done  many  times  in 
such  cases,  the  performance  of  needless  if  not  mutilating  operations,  as 
oophorectomies,  graduated  tenotomies,  sphincteric  dilatations,  etc.  More- 
over, a  little  sound  advice,  and  the  cultivation  of  a  more  philosophic  spirit  on 
the  part  of  the  patient,  for  it  does  not  necessarily  follow  that  but  one  party 
is  to  blame,  will  sometimes  accomplish  wonders. 


CHAPTER  II. 
TEMPERATURE. 

In  the  systematic  study  of  the  various  types  of  acute  disease,  it  is  uni- 
versally conceded  that  especial  attention  must  be  paid  to  changes  in  the 
bodily  temperature,  pulse  and  respiration.  A  study  of  the  first-named  is 
important  in  that  it,  in  many  instances,  furnishes  important  information 
leading  to  a  correct  diagnosis  of  the  condition  present,  offers  suggestions  as 
to  the  condition  of  the  patient  from  day  to  day  or  from  hour  to  hour,  and 
ofttimes  indicates  the  onset  of  complications  long  before  other  clinical  phe- 
nomena suggestive  of  such  a  mishap  make  themselves  obtrusive.  While  the 
value  of  temperature-changes  in  the  clinical  study  of  acute  diseases  is  gen- 
erally admitted,  they  are  practically  neglected  in  the  investigation  of  chronic 
diseases  and  in  the  study  of  so-called  minor  illnesses  presented  for  treatment 
in  the  consulting-room.  Thermometric  observations  under  such  circum- 
stances are,  in  the  vast  majority  of  instances,  unimportant  when  the  illness 
happens  to  be  of  the  nature  suspected.  But  chronic  illnesses  are  sometimes 
complicated  by  febrile  manifestations  pointing  to  the  presence  of  some  un- 
suspected pathological  factor,  and  the  minor  ailments  are  often  such  only 
so  far  as  subjective  symptoms  are  concerned.  The  neglect  of  temperature- 
observations  in  either  leads  to  the  failure  to  recognize  a  serious  malady 
(generally  typhoid  fever)  early  in  its  course. 

As  in  all  other  matters,  accurate  technique  is  important  in  making  tem- 
perature-observations. Neglect  of  proper  precautions  leads  to  a  false  sense 
of  security  or  mistaken  ideas.  The  only  true  criterion  of  the  state  of  the 
bodily  heat  is  the  clinical  thermometer.  In  years  gone  by,  the  sense  of  touch 
was  commonly  employed  for  the  recognition  of  febrile  conditions  ;  and  yet 
a  more  unreliable  guide  can  hardly  be  imagined.  The  reasons  for  this  are 
not  hard  to  find.  The  perception  of  temperature-changes  by  touch  is  made 
by  comparison,  the  standard  of  comparison  being  the  physician's  own  hands. 
As  these  are  cool  or  warm,  so  will  he,  by  contrast,  be  likely  to  look  upon 
the  patient's  surface  as  warm  or  cool.  Thus  it  happens  not  infrequently 
that  the  patient's  surface  feels  cool  in  the  midst  of  high  fever,  and  preter- 
naturally  hot  when  the  actual  temperature  is  but  a  degree  or  so  above  the 
normal. 

Accuracy  of  observation,  then,  demands  the  routine  use  of  the  clinical 
thermometer.  In  order  that  this  little  instrument  shall  be  used  successfully, 
attention  to  the  following  points  is  absolutely  necessary  : 
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1.  Accuracy  of  the  instrument. 

2.  The  allowance  of  sufficient  time  to  obtain  a  correct  reading. 

3.  Care  lest  the  observation  be  taken  in  a  part  the  seat  of  local  disease. 

4.  Proper  protection  of  the  thermometer. 

1.  Accuracy  of  the  Thermometer.— Attention  to  this  point  is  not 
as  important  as  it  was  in  former  years.  Then  the  technical  skill  employed 
in  the  manufacture  of  instruments  had  not  reached  its  present  high  point, 
and  but  few  makers  were  regarded  as  reliable.  It  was  then  deemed  neces- 
sary that  all  thermometers  should  be  accompanied  by  a  certificate  of  accu- 
racy, the  instrument  of  a  well-known  observatory  being  the  standard.  Now 
things  are  different.  Competition  has  driven  unreliable  thermometers  from 
the  medical  supply  shops.  The  only  possibility  of  inaccuracy  remaining  is 
found  in  the  fact  that  thermometers  change  after  a  year  or  so,  registering, 
then,  about  a  degree  above  the  correct  temperature.  This  evil  has  been  cor- 
rected in  great  measure  by  the  manufacturers  themselves,  who  properly 
season  their  instruments  before  graduating  them. 

2.  The  Allowance  of  a  Sufficient  Time  to  Obtsdn  a  Correct 
Bearding. — The  ordinary  clinical  thermometer  requires  to  be  kept  in  situ 
about  five  minutes  before  one  can  be  absolutely  certain  that  he  has  obtained 
a  maximum  reading.  This  point  cannot  be  urged  too  strenuously.  Of 
course,  this  long  time  is  not  pleasant  for  the  patient.  Of  late  years  rapidly- 
acting  thermometers  have  been  placed  -on  the  market,  it  being  claimed 
for  them  that  a  correct  observation  may  be  made  in  from  thirty  seconds  to 
a  minute.  These  instruments  are  certainly  a  great  convenience.  They  are 
open  to  the  objections  of  being  more  expensive,  easily  broken,  and,  when 
possessed  of  a  corrugated  bulb,  more  difficult  of  cleansing.  When  the  con- 
venience to  the  patient  is  considered,  the  extra  care  required  to  overcome 
these  objections  should  not  be  allowed  to  interfere.  Notwithstanding  the 
claims  of  the  makers,  too  much  reliance  must  not  be  placed  upon  their  ra- 
pidity.    It  is  a  good  rule  to  allow  about  double  the  time  stated. 

3.  The  Temperature  Must  Not  be  Taken  at  a  Point  the  Seat 
of  Local  Disease. — Errors  arising  from  neglect  of  this  point  do  not  occur 
very  frequently ;  still  it  is  well  to  guard  against  them.  It  will  never  do 
to  rely  upon  a  temperature-observation  taken  in  the  mouth  in  cases  of 
stomatitis ;  in  the  axilla  when  the  axillary  glands  are  inflamed  ;  or  in  the 
rectum  when  there  are  inflamed  haemorrhoids  or  pelvic  suppuration.  Ne- 
glect of  this  precaution  once  caused  me  considerable  anxiety.  A  case  of 
typhoid  fever  was  progressing  favorably,  when  the  temperature,  for  some 
unexplainable  reason,  began  to  rise.  It  was  not  until  four  days  later  that 
pain  in  the  axilla  suggested  inspection  of  the  part  and  the  discovery  of  a 
small  glandular  abscess. 

4.  The  Thermometer  Must  be  Properly  Protected.— Herein  lies 
the  most  prolific  source  of  errors  in  temperature-observation.     The  meas- 
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ures  necessary  to  avoid  these  are  better  described  when  detailing  the  use  of 
the  thermometer  in  the  various  localities  in  which  it  is  customary  to  make 
observations. 

A  few  words  in  relation  to  thermometers  with  lens  fronts  may  not  be 
out  of  place.  To  some  persons  with  deficient  visual  powers  they  are  cer- 
tainly a  great  convenience.  If  improperly  constructed,  as  many  of  them 
are,  the  readings  are  made  with  great  difficulty,  unless  the  instrument 
be  held  in  a  particular  position  in  relation  to  the  eye  and  the  source  of 
light. 

The  places  in  which  the  thermometer  may  be  placed  for  tak- 
ing the  temperature  are : 

1.  The  mouth. 

2.  The  axilla. 

3.  The  rectum. 

4.  The  vagina. 

5.  The  fold  of  the  groin  (in  infants  only). 

1.  The  mouth  has  the  great  advantage  of  convenience.  Persons  of 
aesthetic  tastes  object  to  it,  however,  as  they  exhibit  repugnance  to  this  use 
of  an  instrument  which  has  previously  been  they  know  not  where.  There 
is  a  growing  tendency  for  families  to  possess  their  own  thermometers, — a 
tendency  which  physicians  will  do  well  to  encourage.  If  not  thoroughly 
disinfected  after  use,  infection  may  be  carried  from  one  case  to  another. 
This  danger  is  to  be  avoided  by  immersing  the  thermometer  in  a  2  per  cent, 
carbolic-acid  solution  and  washing  thoroughly.  Correct  observations  in  the 
mouth  are  only  possible  when  the  bulb  of  the  thermometer  is  placed  well 
beneath  the  tongue  and  completely  covered  by  that  organ,  and  when  the 
stem  of  the  instrument  is  well  surrounded  by  the  closed  lips.  In  cases 
with  marked  nasal  obstruction,  this  procedure  may  be  impossible. 

Temperature-observations  are  not  to  be  taken  in  the  mouth  when  pa- 
tients are  suffering  with  convulsions,  delirium  or  coma. 

Temperature- observations  must  not  be  taken  in  the  mouth  within  half 
an  hour  after  eating  or  drinking  hot  or  cold  substances.  Accuracy  really 
demands  that  mouth-observations  should  never  be  taken  within  half  an 
hour  after  partaking  of  any  kind  of  food. 

2.  The  axilla  is  convenient  for  temperature-observations  only  in  the 
case  of  patients  confined  to  their  beds.  It  is  the  most  practical  place  in 
restless  invalids  and  in  children.  The  precautions  necessary  require  strict 
attention.  The  axilla  must  be  thoroughly  dried.  The  bulb  of  the  ther- 
mometer is  next  placed  deeply  in  the  axillary  folds  ;  the  arm  is  then  brought 
in  close  contact  with  the  body,  and  somewhat  over  the  chest.  The  muscles 
must  be  thoroughly  relaxed  ;  for  if  they  are  held  rigid  the  soft  parts  are 
not  likely  to  be  in  close  contact  with  the  thermometer.  It  would  hardly 
seem  necessary  to  caution  the  observer  lest  the  bulb  be  inserted  so  deep  in 
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the  axilla  as  to  protrude  posteriorly ;  and  yet  mistakes  do  arise  from  such 
self-evident  carelessness. 

3.  The  rectum  is  convenient  only  in  comatose  and  convulsive  pa- 
tients, and  is  probably  the  only  reliable  place,  when  patients  are  suspected 
of  malingering.  Errors  of  observation  may  result  from  plunging  the  in- 
strument into  a  faecal  mass.  The  bulb  of  the  instrument  should  be  inserted 
about  two  inches  from  the  verge  of  the  anus. 

4.  The  vagina  may  also  be  selected  in  convulsive  and  comatose  pa- 
tients.    It  offers  no  advantages  over  the  rectum. 

5.  The  groin  is  available  in  chubby  infants.     The  bulb  of  the  ther- 
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Temperature-curve  of  case  of  malignant 
endocardiusas  it  would  have  appeared 
from  two  temperature-observations 
daily. 


Temperature-curve  of  case  of  malignant  endocar- 
ditis, six  to  seven  observations  daily.  From 
same  case  as  Fig.  5. 


mometer  is  placed  well  within  the  folds,  and  then  the  thigh  is  flexed  firmly 
on  the  abdomen. 

Temperatures  taken  in  the  mouth  will  usually  be  found  to  be  about 
half  a  degree  higher  than  those  taken  in  the  axilla,  and  those  taken  in  the 
rectum  and  vagina  half  a  degree  higher  than  those  of  the  mouth. 

How  frequently  temperature-observations  should  be  made  is  a  question 
which  every  clinician  will  decide  for  himself  Prevailing  custom  teaches  the 
propriety  of  two  observations  daily — one  in  the  morning,  and  the  other  in 
the  evening.  All  the  popular  temperature-charts  make  provision  accord- 
ingly. More  can  be  urged  against  the  propriety  of  this  plan  than  can  be 
said  in  its  favor.  Circumstances  which  may  influence  the  course  of  the 
fever  are  so  numerous  that  the  temperature  not  infrequently  presents  varia- 
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Fig.  7. 


tions  from  hour  to  hour,  sometimes  when  least  expected.  Compare,  for 
example,  the  two  charts  herewith  presented.  (Figs.  5  and  6.)  Both  are 
given  as  records  of  the  febrile  changes  in  the  same  case,— one  of  ma- 
lignant endocarditis.  The  preceding  attendant  had  failed  to  recognize  the 
presence  of  fever,  his  observations  having  been  limited  to  the  time  of  his 
visits,  made  usually  in  the  early  forenoon  and  early  evening,  at  neither  of 
which  times  did  the  temperature  ever  go  higher  than  99.5°  F.  At  i  a.m., 
however,  there  was  always  hyperpyrexia,  the  temperature  reaching  105°  to 
106°.  Another  good  illustration  is  shown  in  the  annexed  charts  of  the 
temperature-curve  of  a  case  of  typhoid  fever  with  phlebitis  as  a  complica- 
tion. Fig.  8  represents  the  febrile  changes 
as  indicated  by  the  numerous  observations 
taken.  Fig.  7  is  a  chart  based  on  records 
made  at  8  a.m.  and  8  p.m.  Charts  based  on 
orthodox  methods  are  valuable  as  giving  a 
more  general  view  of  the  course  of  the  fever, 
avoiding  the  numerous  departures  from  the 
general  character  of  the  curve  by  reason  of 
various  accidental  influences.  At  the  same 
time,  they  fail  to  take  note  of  changes  which 
may  prove  to  be  of  the  greatest  clinical  im- 
portance. Temperature-charts  should,  there- 
fore, be  based  on  not  less  than  four  records 
daily. 

There  are  two  very  practical  objections 
to  frequent  temperature-observations.  The 
first  and  most  important  is  the  danger  of  dis- 
turbing the  patient's  rest,  which  should  be 
safeguarded  under  all  circumstances,  and 
the  other  is  the  mental  effect  of  too  much 
attention  upon  highly  neurotic  subjects. 
These  are  points  which  appeal  to  the  individual  judgment  of  the  physician. 

While  the  matter  has  no  bearing  on  diagnosis,  the  writer  cannot  refrain 
from  directing  attention  to  a  serious  matter  in  relation  to  the  standard  tem- 
perature-charts in  general  use.  With  few  exceptions,  these  are  copyrighted 
by  physicians.  Their  use  in  the  sick-room  serves  to  direct  the  attention  of 
the  family  to  their  authors  ;  in  other  words,  they  are  advertisements,  and  as 
such  tend  to  disorganize  the  sick-room  and  its  surroundings. 

The  normal  bodily  temperature  is  98.4°  F.  Departures  of  one-half 
degree  either  way  are  not  inconsistent  with  health. 

This  last-mentioned  fact  cannot  be  emphasized  too  strongly,  as  there 
are  many  well-meaning  people  of  too  anxious  propensities  who  possess 
themselves  of  clinical  thermometers,  and,  using  them  frequently,  get  fami- 


Temperature-curve  of  case  of  typhoid 
fever  with  phlebitis.  Two  observa- 
tions daily. 
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lies  in  a  turmoil  on  the  slightest  departure  from  the  accepted  normal 
standard. 

In  this  country,  most  thermometers  are  graduated  in  degrees  Fahren- 
heit. Nevertheless,  we  find  a  growing  tendency  to  use  the  Centigrade 
scale.  Hence  it  is  wise  to  be  able  to  convert  one  into  the  other.  To  re- 
duce degrees  Fahrenheit  to  degrees  Centigrade,  subtract  32,  multiply  by  5, 
and  divide  by  9.  To  convert  degrees  Centigrade  into  degrees  Fahrenheit, 
multiply  by  9,  divide  by  5,  and  add  32. 

Physiological  departures  from  the  normal  standard  may  result 

from 

Fig.  8. 


Temperature-curve  of  case  of  typhoid  fever  with  phlebitis  ;  observations  every  three  hours.     Same 

case  as  Fig.  7. 


1.  Taking  of  food.  There  is  not  infrequentiy  a  rise  of  half  a  degree 
after  taking  a  full  meal,  and  this  may  continue  during  the  digestive  process. 

2.  Exercise,  especially  if  violent,  raises  the  temperature.  If,  however, 
the  exertion  is  maintained  for  a  long  period,  the  reverse  effect  obtains,  the 
patient  becoming  collapsic.  Exercise  of  a  severe  nature  cannot  be  regarded 
as  physiological. 

3.  Atmospheric  heat.  In  hot  weather  the  temperature  may  be  99.5*^  F. 
Much  depends,  however,  upon  the  degree  of  moisture  of  the  air.  Thus, 
in  a  dry  atmosphere  a  very  high  temperature  may  be  borne  with  compara- 
tive comfort,  and  without  raising  the  bodily  temperature,  whereas  a  mod- 
erate heat  with  great  humidity  will  soon  bring  about  increased  temperature. 

4.  Age.  The  temperature  is  slightly  higher  in  infiamcy  and  lower  in 
advanced  life.     The  temperature  of  new-bom  infants   ranges  from  99°  to 
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99.7°.  In  persons  past  middle  life,  it  may  be  as  low  as  97°  without 
being  suggestive  of  illness.  The  temperature  among  children  in  general 
exhibits  a  higher  degree  of  instability  than  among  adults.  Some  children 
as  a  normal  condition,  according  to  Donald,  show  a  tendency  to  maintain 
a  constant  high  temperature,  which  in  other  children  would  be  considered 
a  pyrexia. 

5.  Tifne  of  day.  The  maximum  temperature  is  attained  in  the  after- 
noon or  early  evening  ;  the  minimum  between  midnight  and  early  morning. 
In  persons  who  work  at  night  and  sleep  during  the  day,  these  variations 
are  reversed. 

6.  Mental  excitement  may  cause  a  rise  of  temperature  to  100°  F. 

Fever. 

Fever  may  be  defined  as  preternatural  heat.  It  is  usually,  though  not 
necessarily,  associated  with  quick  pulse,  thirst,  loss  of  appetite,  restless- 
ness and  prostration. 

The  febrile  process  has  been  characterized  according  to  the  intensity  as 

Slight  when  the  temperature  ranges  between  99.5°  and  101°  F. 

Moderate  when  from  101°  to  103°  F. 

High  when  from  103°  to  105.5°  ^^ 

Hyperpyrexia  when  above  105.5°  F. 

The  Diagnostic  Value  of  Fever.— The  one  certain  diagnostic  point 
concerning  the  presence  of  fever  is  that  it  indicates  the  existence  of  bad 
health.  Of  course,  the  illness  must  be  one  of  those  known  to  be  capable 
of  producing  fever. 

It  is  only  exceptionally  that  the  febrile  changes,  i.e.,  the  temperature- 
curve,  is  sufficient  per  se  to  establish  a  positive  diagnosis.  Not  infrequently 
the  temperature-curve  enables  us  to  say  that  the  case  in  hand  is  an  exam- 
ple of  one  of  a  limited  class  of  diseases ;  nearly  always  we  are  enabled  by 
its  study  to  eliminate  a  very  large  number  of  diseases  as  having  no  pos- 
sible bearing.  In  this,  as  in  all  other  matters  relating  to  diagnosis,  we 
must  remember  that  there  is  no  such  thing  as  a  pathognomonic  symptom, 
i.e.,  a  symptom  having  a  single  and  invariable  significance.  Symptoms  pos- 
sess diagnostic  and  therapeutic  value  not  because  of  themselves,  but  by 
reason  of  their  associations.  Even  the  absence  of  prominent  or  definite 
symptoms  in  association  with  fever  must  be  regarded  as  of  itself  a  symp- 
tom possessing  a  certain  diagnostic  value.. 

Certain  acute  infections  are  possessed  in  theory  of  a  definite  clinical 
course,  the  fever  in  these  following  a  fixed  and  definite  type.  But  the  per- 
sonal equation  in  the  patient,  aided  by  his  surroundings,  not  infrequently 
brings  about  departures  from  the  disease  type.  In  this  class  of  cases  the 
character  of  the  fever,  with  the  associated  symptomatic  totality,  establishes 
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a  diagnosis.  This  diagnosis  having  been  made,  the  departures  from  the 
normal  type  of  the  disease  become  possessed  of  new  diagnostic  value, — 
i.e,^  they  have  a  positive  significance  which  did  not  exist  before  the  nature 
of  the  disease  in  hand  was  recognized. 

The  Prognostic  Value  of  Fever.— In  the  abstract,  it  may  be  said 
that  very  high  or  ver>'  low  temperatures  are  of  serious  significance.  Much 
depends,  however,  upon  the  character  of  the  disease  present.  If  it  be  one  in 
which  high  temperature  is  a  part  of  the  symptomatology,  as  in  the  febrile 
stage  of  malarial  intermittent  fever,  then  it  cannot  be  regarded  as  an  un- 
favorable indication.  It  shows  simply  that  the  patient  is  a  very  sick  one. 
If  the  pyrexia,  on  the  other  hand,  occurs  in  typhoid  fever,  it  must  be 
looked  upon  with  increasing  gravity  as  it  rises  in  intensity.  Much  depends 
upon  the  duration  of  the  febrile  process.  High  temperatures  of  but  an 
hour  or  so  do  not  signify  much  ;  those  lasting  for  days  are  very  serious. 

Sudden  changes  in  temperature  must  always  be  regarded  as  suspicious, 
if  not  actually  dangerous.  At  the  same  time,  it  must  be  remembered  that 
the  significance  of  sudden  changes  depends  in  great  measure  upon  the 
pathological  condition  present.  A  sudden  fall  in  typhoid  fever  is  ordinarily 
indicative  of  intestinal  perforation  or  haemorrhage ;  a  sudden  fall  in  febrile 
affections  disappearing  by  crisis  is  simply  the  natural  favorable  course  of 
the  disease.  And  so  examples  might  be  multiplied — all  of  which,  however, 
are  subject  to  exceptions. 

A  fresh  febrile  accession  after  the  temperature  has  begun  to  fall  gener- 
ally indicates  the  advent  of  some  complication. 

The  onset  of  fever  in  diseases  not  ordinarily  febrile,  e,g,,  chorea,  epi- 
lepsy, tetanus  or  cancer,  suggests  a  complication  or  an  approaching  fatal 
issue. 

It  sometimes  happens  that  the  temperature  in  the  course  of  fevers  falls 
gradually  without  improvement  of  the  associated  symptoms.  This  process 
may  continue  until  a  fatal  issue  results.  The  fall  of  temperature  in  such 
cases  is  due  to  waning  vital  powers,  with  deficient  thermogenesis.  It  can 
furthermore  be  observed  that  the  surface-congestion  and  sweating  so  often 
characteristic  of  defervescence  are  wanting.  There  may,  it  is  true,  be  a  cold 
sweat  present,  but  this  is  to  be  regarded  as  additional  evidence  of  collapse. 

The  Nature  of  Fever. — The  presence  of  fever  necessitates  some  ab- 
normalities in  the  functions  which  maintain  the  body  at  the  temperature 
universally  held  to  be  the  normal  standard,  i.e.y  at  98.4°  F.  It  is  readily 
conceivable  that  these  functions  include 

1.  The  thcrmogcnctic  mechanism,  or  that  which  governs  generation 
of  heat. 

2.  The  thermolytic  mechanism,  or  that  governing  the  dissipation  of  heat. 

3.  The  thermotaxic  mechanism,  or  that  which  regulates  the  proper  bal- 
ance between  the  thermogenetic  and  the  thermolytic  mechanisms. 
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Heat-production  is  influenced  in  health  mainly  by  muscular  exercise 
and  the  quantity  and  character  of  food  taken.  Fats  are  especially  active  in 
this  respect.  Heat-production  may  be  altered  in  response  to  the  demands 
of  the  organism  or  to  the  requirements  of  heat-dissipation.  Thus,  large 
animals  dissipate  more  heat  than  do  smaller  ones,  and  hence  require 
a  greater  production,  though  this  is  not  in  proportion  to  their  weight. 
Low  external  temperature  makes  a  demand  for  greater  production  to  main- 
tain the  normal  standard. 

Heat-dissipation  is  influenced  by  the  covering  of  the  body,  the  sur- 
rounding temperature,  the  amount  of  subcutaneous  fat,  the  profuseness  of 
sweat  secretion,  and  the  activity  of  respiration. 

After  all,  it  is  heat-regulation,  or  thermotaxis,  that  is  the  most  impor- 
tant factor  in  maintaining  the  normal  temperature  in  health  ;  and  it  is  dis- 
turbance of  this  mechanism  that  is  the  most  important  factor  in  the  produc- 
tion of  pyrexia.  The  controlling  factor  is  in  the  nervous  system,  but  the 
exact  nature  of  this  is  not  at  all  well  understood.  It  is  known  that  injury 
(experimental)  to  the  following  parts  is  capable  of  producing  elevation  of 
temperature  :  i .  Cortex  :  (a)  The  neighborhood  of  the  cruciate  fissure  and 
just  back  of  it  (dogs  and  cats) ;  (6)  the  junction  of  the  supra-Sylvian  with 
the  post-Sylvian  fissure  (cats).  2.  Basal  ganglia :  (a)  Pons ;  {6)  corpus 
striatum  (dogs,  cats  and  rabbits) ;  (c)  optic  thalamus  (rabbits  only). 

The  daily  fluctuations  of  temperature  in  fever  should  now  engage  our 
attention.  The  same  influences  which  bring  about  daily  fluctuations  in 
health  are  operative  to  a  still  greater  degree  in  pathological  states.  With 
few  exceptions,  the  maximum  temperatures  are  observed  in  the  after-part  of 
the  day,  and  the  minimum  in  the  early  hours  of  the  morning.  On  rare 
occasions  we  meet  with  cases  in  which  the  inverse  type  exists,  for  which, 
however,  no  adequate  explanation  has  been  offered.  Excitement,  dietetic 
errors  and  physical  exertion  cause  rises  in  temperature  to  an  extent  hardly 
thought  possible  by  those  who  have  not  had  opportunities  for  clinical 
study.  Children  especially  take  on  flights  of  temperature  from  very  slight 
causes,  probably  because  in  them  the  thermotaxic  mechanism  is  but  poorly 
developed. 

It  is  also  well  to  remember  that  there  is  a  large  class  of  patients  who 
exhibit  high  temperature  in  the  presence  of  slight  illness.  The  explanation 
of  this  lies  in  many  instances  in  the  previous  condition  of  health  of  such 
subjects,  though  just  as  often  it  is  so  vague  that  we  can  use  no  better  term 
than  personal  idiosyncrasy  to  account  for  the  phenomenon. 

Prevailing  views  contend  that  all  fever  is  dependent  upon  some  kind  of 
toxaemia,  although  the  acting  poison  is  not  always  evident  from  a  clinical 
standpoint.  In  some  cases,  as  in  the  fever  attendant  upon  simple  fractures, 
such  an  underlying  cause  is  far  from  evident.  Clinically,  we  may  say  that 
fever  attends  upon 
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1 .  ToxcBmice  and  infections, 

2.  Inflammatory  conditions, 

3.  Nenfous  lesions^  the  clinical  relations  of  which  are  not  well  under- 
stood. It  is  known,  however,  that  lesions  of  the  brain,  e,g,y  apoplexy, 
thrombosis,  tumor,  etc.,  are  often  associated  with  fever,  even  to  the  extent 
of  hyperpyrexia. 

4.  Peripheral  nen^e  irritation  explains  the  marked  pyrexia  in  certain 
painful  affections  with  limited  area  of  inflammation,  the  extent  of  the  latter 
not  being  sufficient  to  account  for  the  rise  of  temperature. 

The  Clinical  Study  of  Fever.— Accuracy  demands  the  analytical 
investigations  of  individual  cases  of  fever.  Each  one  must  be  studied 
according  to  the  phenomena  existing  in  individual  stages,  together  with  all 
associated  phenomena.  It  is  customary  to  describe  fever  as  consisting  of 
three  stages,  namely  : 

1 .  The  stage  of  onset,  or  the  invasion  or  initial  stage. 

2.  Th^  fastigiuniy  or  acme. 

3.  The  isstiCy  including  defervescence,  hyperpyrexia,  collapse  and 
death. 

The  initial  stage  demands  a  study  of  the  mode  of  onset  of  the  fever, 
whether  gradual  or  rapid,  the  presence  or  absence  of  rigors,  and  the  pre- 
monitory and  associated  symptoms. 

The  fastigiqm  demands  a  study  of  its  duration,  the  daily  fluctuations 
of  temperature,  and  the  character  of  the  associated  symptoms. 

Defervescence  is  the  stage  of  decline  of  fever.  It  may  take  place  by 
either  crisis  or  lysis  ;  by  crisis  when  the  subsidence  of  temperature  is  rapid, 
and  by  lysis  when  it  is  gradual.  This  is  an  important  subject,  because 
there  are  fevers  in  which  defervescence  by  one  or  the  other  of  these  is  char- 
acteristic. There  are  also  fevers  in  which  a  sudden  fall  of  temperature 
similar  to  that  of  defervescence  by  crisis  is  suggestive  of  a  complication. 
The  temperature-fall  of  crisis  often  amounts  to  as  much  as  eight  degrees  in 
twelve  hours,  but  it  may  take  twenty-four  or  thirty-six  hours.  In  any  case 
it  is  practically  uninterrupted.  In  defervescence  by  lysis  the  normal  tem- 
perature is  not  attained  until  after  the  lapse  of  several  days.  The  down- 
ward progress  of  the  temperature  is,  as  a  rule,  characterized  by  evening  ex- 
acerbations and  morning  remissions.  All  cases  in  which  the  temperature 
falls  are  not  to  be  regarded  as  pursuing  a  favorable  course.  Associated 
conditions  must  be  borne  in  mind,  for  sometimes  the  temperature  drops 
gradually,  as  in  defervescence  by  crisis,  the  remaining  symptoms  of  the 
disease  showing  no  abatement ;  in  fact,  the  patient  soon  dies.  The  fall  of 
temperature  in  these  instances  is  to  be  regarded  as  the  result  of  failing  vital 
powers. 

An  unfavorable  termination  of  febrile  cases  is  often  characterized  by 
more  or  less  rapid  rise  of  temperature  to  105°  F.  or  higher,  such  a  condi- 
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tion  being  known  as  hyperpyrexia.  Wunderlich  has  spoken  of  it  as  the 
** agonal'*  rise  of  temperature.  Remarkable  instances  of  this  kind  are 
within  the  experience  of  all  physicians.  Within  twelve  hours  of  death  it  is 
possible  for  the  temperature  to  rise  from  102°  to  109°  F. 

While  hyperpyrexia  is  always  to  be  regarded  as  a  serious  matter, 
nevertheless  its  prognostic  value  must  always  rest  with  associated  symp- 
toms and  conditions.  Remarkably  high  temperatures  have  resulted  in  re- 
covery. I  myself  have  seen  recover}'  ensue  in  a  case  of  phlebitis  compli- 
cating typhoid,  the  temperature  reaching  109°  F.  ;  and  Da  Costa  has 
reported  a  case  of  cerebral  rheumatism  with  a  temperature  of  1 10°  F.,  and 
Teale  one  of  spinal  injury  with  a  temperature  of  122  F.,  both  of  which 
ended  favorably.     Still,  such  cases  must  be  regarded  as  exceptional. 

Recrudescence. — This  term  is  used  to  indicate  a  return  of  fever  after 
the  temperature  has  reached  the  normal  point.  In  the  majority  of  cases  it 
is  the  result  of  some  nervous  excitement,  over-exertion,  or  dietetic  indiscre- 
tion. It  may,  however,  be  a  forerunner  of  a  true  relapse,  in  which  the  dis- 
ease runs  its  course  over  again  ab  initio. 

Classification  of  Fevers  According  to  their  Temperature - 
Curves. — Fevers  have  been  classified  according  to  their  temperature-curves 
as  follows  : 

1 .  Continued  fevers^  in  which  the  daily  variations  of  temperature  do 
not  amount  to  much  more  than  one  degree. 

2.  Remittent fruers,  in  which  the  daily  variations  of  temperature  amount 
to  two  or  more  degrees,  the  temperature  never  falling  to  the  normal. 

3.  Intermittent  fevers,  in  which  the  temperature-course  of  the  fever  is 
interrupted  by  drops  to  the  normal  point. 

4.  Relapsing  fever,  characterized  by  an  accession  of  fever  lasting  sev- 
eral days ;  then  a  period  of  apyrexia  lasting  several  days  more ;  then  a 
return  of  the  febrile  stage,  etc. 

However  desirable  it  might  be  to  place  each  of  the  many  varieties  of 
fever  under  one  of  these  headings,  we  are  unable  to  do  so  with  any  posi- 
tiveness  because  of  the  many  departures  from  recognized  clinical  types. 
The  most  that  we  can  do  is  to  say  that  a  given  disease  usually  follows  a 
certain  type,  but  that  it  may  also  partake  of  one  of  the  others. 

The  continued  fevers  include 

a.  Simple  continued  fever. 

b.  Typhoid  fever. 

c.  Typhus  fevers. 

d.  Pneumonic  fever. 

e.  Erysipelas. 
The  remittent  fevers, 

a.  Malaria. 

b.  Tuberculosis. 
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c.  Puerperal  fever,  septicaemia  and  pyaemia. 

d.  Local  suppurative  processes. 

e.  Phlebitis. 

f.  The  stage  of  decline  of  many  continued  fevers  by  lysis. 
Intermittent  froer  occurs  in 

a.  Malaria. 

b.  Typhoid  fever. 

c.  Suppurative  processes. 

d.  Tuberculosis. 

e.  Syphilis. 

f.  The  anaemias. 

g.  Urinary  sepsis,  e,g,,  cystitis  accompanying  enlarged  prostate 

and  catheter  fever, 
h.   Hepatic  intermittent  fever, 
i.    Intermittent  fever  of  morphia  habitues, 
j.    Septic  endocarditis. 
The  mode  of  onset  of  fever  possesses  great  diagnostic  value  when  one 
is  assured  of  the  correctness  of  the  observations,  for  certain  aflfections  are 
characterized   by  sudden  onset,  while  others  appear  gradually.     It  may 
happen,  however,  that  a  patient  may  ignore  his  illness  for  several  days,  so 
that  when  he  gives  his  clinical  histor>',  it  appears  that  his  symptoms  are  of 
more  rapid  progress  than  is  really  the  case. 
Fever  is  of  rapid  or  sudden  onset  in 

a.  Scarlatina. 

b.  Gastro-intestinal  disturbance  of  children. 

c.  Pneumonic  fever. 

d.  Malaria. 

e.  Inflammatory  affections, 
f    Typhus  fever. 

g.   Influenza.     (La  grippe.) 

h.   Erysipelas. 

i.    Measles. 

j.  Variola. 
Scarlatina  and  gastro-intestinal  disease  are  practically  the  only  affec- 
tions capable  of  producing  a  sudden  rise  of  temperature  in  children  in  the 
midst  of  good  health  without  associated  objective  signs  of  local  disease. 
The  knowledge  of  the  existence  of  an  epidemic  of  scarlatina  or  of  the  ex- 
posure to  the  poison  becomes  an  important  differentiating  factor.  Scarla- 
tina, moreover,  is  attended  by  a  remarkable  rise  in  the  pulse-rate,  />.,  dis- 
proportionately rapid  to  the  rise  of  temperature,  high  though  the  latter  be. 
This  is  not  likely  to  be  the  case  in  gastro-intestinal  disorder.  The  case,  in 
any  event,  cannot  be  long  in  doubt,  for  the  characteristic  eruption  of  scarlet 
fever  appears  on  the  day  following  the  advent  of  the  fever. 
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Symptoms  Associated  with  Fever. — Increased  bodily  temperature 
is  practically  always  associated  with  a  definite  series  of  symptoms,  which 
include  increased  frequency  of  pulse  and  respiration,  alterations  in  pulse- 
tension,  and  more  or  less  disturbance  of  the  Secretory  functions.  There 
may  also  be  emaciation  or  disturbances  of  nutrition  and  nervous  derange- 
ments. These  associated  symptoms  are,  however,  not  equally  prominent 
in  all  individuals  with  the  same  increase  of  temperature  or  in  different  path- 
ological conditions  attended  by  fever.  One  person,  for  example,  may  be 
able  to  pursue  his  ordinary  avocations  notwithstanding  a  temperature  of 
103°  F.,  while  another  will  be  greatly  prostrated  with  a  temperature  of  101° 
F.     The  personal  equation  is,  therefore,  an  important  matter. 

The  increased  pulse-rate,  as  a  rule,  bears  a  definite  relation  to  the 
height  of  the  fever,  each  degree  of  fever  corresponding  to  about  eight  to 
ten  added  pulse-beats.  Notable  exceptions  to  this  are  observed,  e.g:,  in 
typhoid  fever,  meningitis,  scarlatina,  diphtheria,  and  peritonitis.  In  the 
former  two,  the  pulse-rate  is  disproportionately  slow  as  compared  with  the 
temperature,  while  in  the  latter  three  it  is  disproportionately  rapid.  There 
are  instances  also  in  which  the  pulse  rhythm  is  disturbed,  irregularity  or 
intermittence  being  observed.  This  phenomenon  may  be  attributed  to  the 
effect  of  the  toxaemia  upon  an  already  impaired  heart,  or  of  the  effect  of 
the  toxaemia,  per  se,  upon  a  neurotic  subject. 

The  febrile  alterations  in  arterial  pressure  vary  with  the  stage  of  the 
disease.  In  most  instances  arterial  tension  is  increased  in  the  initial  stage, 
owing,  probably,  to  the  increased  frequency  of  heart-action  without  a  cor- 
responding relaxation  of  the  peripheral  vessels  to  accommodate  the  increased 
flow.  In  the  fevers  which  continue  for  a  number  of  days,  arterial  relaxa- 
tion takes  place,  and  the  pulse  becomes  soft  or  of  low  tension. 

The  greater  frequency  of  respiration  is  probably  dependent  upon  the 
irritation  of  the  increased  bodily  heat  and  the  generated  toxins  upon  the 
respirator>'  centres  in  the  medulla,  and  in  less  measure  upon  the  increased 
pulse-rate. 

The  secretory  disturbances  usually  consist  of  diminished  function,  hence 
the  skin  and  mucous  membranes  are  preternatural ly  dry.  Dryness  of  the 
mucous  membrane  of  the  mouth  leads  to  thirst ;  that  of  the  gastric  mucous 
membrane  brings  about  retarded  digestion,  and,  in  consequence,  anorexia, 
and  epigastric  discomfort  on  taking  food  ;  that  of  the  intestinal  mucous 
membrane  leads  to  constipation,  with  hard,  dry  faeces.  The  urine  becomes 
concentrated ;  it  is  dark  in  color,  and  of  high  specific  gravity.  The  neces- 
sity for  careful  dietetic  precautions  in  fevers  of  all  kinds  is  obvious. 

Common  concomitants  of  fever  are  also  found  in  emaciation  or  wasting 
of  tissue  and  disturbances  of  the  nervous  system.  The  former  results  not  so 
much  from  the  height  of  the  temperature  as  from  its  long  duration.  Thus, 
emaciation  is  not  prominent  in  croupous  pneumonia,  intermittent  fever  or 
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scarlatina,  in  which  diseases  the  temperature  always  runs  high,  while  in 
typhoid  fever,  even  when  of  a  mild  type,  loss  of  flesh  is  a  prominent  feature. 
Akin  to  the  emaciation  is  the  degeneration  of  the  heart-muscle  and  glandu- 
lar tissues,  which  are  of  common  occurrence  in  typhoid  fever,  and  constitute 
one  of  the  sources  of  anxiety  during  the  days  of  convalescence. 

The  nervous  disturbances  of  fever  include  sleeplessness  and  delirium. 
They  are  due  to  two  sets  of  causes  :  one  the  effect  of  the  increased  tem- 
perature per  se,  and  the  other,  the  associated  toxaemia.  The  personal  equa- 
tion already  referred  to  is  especially  important  in  this  connection,  for  there 
are  patients  who  become  delirious  or  semi-comatose  upon  the  advent  of 
the  slightest  rise  of  temperature,  while  others  remain  mentally  clear  through- 
out the  long  course  of  an  exhausting  and  eventually  fatal  fever. 

The  relative  importance  of  the  pyrexia  and  the  associated  toxaemia  in 
the  production  of  the  structural  changes  associated  with  febrile  disorders  is 
still  a  debatable  question,  though  the  trend  of  medical  opinion  is  in  the 
direction  of  the  belief  that  these  conditions  are  due  almost  exclusively  to 
the  latter.  There  is  a  growing  tendency  in  the  treatment  of  febrile  disor- 
ders not  to  direct  the  principal  efforts  to  the  reduction  of  temperature. 
This  change  in  procedure  is  the  result  of  the  increasing  belief  that  pyrexia 
is  a  conservative  process — a  belief  that  modern  bacteriological  investiga- 
tions have  done  much  to  foster.  It  has  been  demonstrated  beyond  all 
question  that  certain  micro-organisms  thrive  better  at  the  normal  bodily 
temperature  than  they  do  at  a  temperature  of  103°  F.,  or  more.  As  a 
matter  of  clinical  observation,  it  is  known  that  the  most  profound  toxaemiae 
accompanying  the  infectious  diseases  are  encountered  in  the  most  severe 
cases, — the  system  not  being  able  to  react  sufficiently  to  produce  a  fever. 
It  is  under  exceptional  circumstances  only  that  there  is  real  danger  in  the 
high  degree  of  pyrexia ;  instead,  our  chief  concern  should  be  the  toxaemia. 

Remarks  on  the  Temperature-Changes  and  Clinical 
Course  of  the  More  Common  Febrile  Affections. 

1.  Simple  Coiitiiiued  Fever. 

The  propriety  of  this  term  as  designating  an  actual  clinical  entity  is 
well  open  to  question.  For  years  it  has  been  customary  to  apply  it  to 
cases  of  continued  fever  not  associated  with  symptoms  other  than  those  of 
the  febrile  process  per  st\  and  apparently  independently  of  any  known  spe- 
cific infection  or  local  pathological  process.  As  skill  in  examination  tech- 
nique increases,  such  cases  must  become  more  and  more  rare.  At  present, 
this  so-called  disease  is  rarely  diagnosed.  Many  of  the  cases  claimed  as 
such  are  probably  examples  of  mild  typhoids.  Those  of  ephemeral  exist- 
ence probably  arise  from  some  auto-infection,  e.g.,  in  the  alimentary  canal. 
Notwithstanding  the  above  statement,  I  believe  it  is  convenient  to  retain  the 
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term  "  continued  fever  "  to  designate  a  certain  class  of  cases  of  non-specific 
origin,  and  apparently  attributable  in  individual  cases  to  heat,  exposure, 
indigestion,  fatigue,  and  nervous  influences. 

2.  Tyi>btis  Fever. 

Typhus  fever  is  a  highly-contagious  disease  occurring  in  epidemic 
form.  The  danger  of  infection  increases  in  proportion  to  the  closeness  of 
contact  with  the  patient  and  the  defectiveness  of  the  ventilation  of  the  sick- 
room. Nurses  and  physicians  in  attendance  upon  the  sick  are  very  liable 
to  be  taken  uith  the  disease.     The  danger  increases  when  there  are  many 

Fig.  9. 
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Temperature-chart  of  case  of  typhus  fever.     (After  Moore.) 

cases  collected  in  one  ward,  while  it  is  at  a  minimum  when  the  patients  are 
treated  in  tents,  owing  to  the  very  free  ventilation  thus  afforded. 

The  incubation  period  of  typhus  fever  is  about  twelve  days.  In  the 
diagnosis  of  the  affection,  the  knowledge  that  an  epidemic  exists  constitutes 
an  important  factor.  The  onset  is  sudden — even  abrupt.  First  there 
appears  a  rigor  or  a  succession  of  chills,  and  then  the  temperature  rises 
rapidly  to  103°  or  104°  F.  the  first  day.  It  then  remains  as  a  continued 
type  of  fever,  with  morning  remissions  and  evening  exacerbations,  until  the 
seventh  to  the  tenth  day,  when  it  disappears  by  lysis.  The  atypical  course 
of  the  fever  suggests  asthenia  or  the  presence  of  complications. 
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Associated  with  the  fever  are  numerous  symptoms  dependent  upon  the 
profound  toxaemia.  These  include  headache,  vomiting,  general  pains  and 
aching,  and  great  prostration.  Delirium  is  frequently  present,  and  may 
develop  into  a  violent  mania.  Within  three  to  five  days  after  the  onset  of 
the  fever  the  characteristic  eruption  appears.  It  is  usually  manifested  at 
first  upon  the  abdomen  and  upper  part  of  the  chest,  later  spreading  to  other 
portions  of  the  body  usually  covered  by  the  clothing.  Two  or  three  days 
are  required  for  its  full  development.  This  eruption  is  commonly  described 
as  a  "  mulberry -rash  y  It  consists  of  a  subcutaneous  mottling,  which  soon 
becomes  petechial,  as  evidenced  by  their  failure  to  disappear  upon  finger- 
pressure. 

With  progress  of  the  disease,  the  entire  group  of  symptoms  marking 
the  typhoid  state  appear,  including  great  prostration,  rapid  pulse,  coma 
vigil,  subsultus  tcndinum,  dry  and  brown  tongue,  and  failing  heart.  The 
urine  is  nearly  always  albuminous. 

The  most  frequently-observed  complications  include  broncho-pneu- 
monia, terminating  in  some  cases  in  gangrene  of  the  lungs,  noma,  pyaemic 
abscesses,  gangrene  of  the  extremities,  and  haematemesis. 

Typhus  fever  is  to  be  regarded  always  as  a  dangerous  disease.  The 
mortality  varies  with  the  epidemic,  sometimes  amounting  to  as  high  as  50 
per  cent.  The  usual  time  for  the  fatal  issue  is  towards  the  end  of  the 
second  week. 

3.  Typhoid  Fever. 

The  characteristic  temperature-curve  of  typhoid  fever  as  described  by 
Wunderlich  rises  by  steps,  with  morning  remissions  and  evening  exacerba- 
tions, during  the  first  week.  The  fever  is  then  supposed  to  have  reached 
its  height.  The  fastigium  proceeds  for  another  week,  during  which  time 
the  fever  is  practically  continuous,  or  with  slight  evening  elevation.  The 
beginning  of  the  third  week  marks  the  onset  of  the  stage  of  decline,  which, 
like  the  initial  stage,  is  gradual,  the  temperature  becoming  normal  at  about 
the  twenty-first  day  of  the  disease. 

Exaggerated  diagnostic  importance  has  been  attached  to  the  Wunder- 
lich curve,  especially  in  the  past,  when  it  was  not  uncommon  for  some  phy- 
sicians to  insist  upon  its  presence  before  a  diagnosis  of  typhoid  fever  could 
be  established.  It  may  be  that  the  typical  uncomplicated  typhoid  fever 
always  follows  this  course  ;  but  when  one  thinks  of  the  many  surrounding 
conditions  which  tend  to  influence  temperature,  and  the  modifying  effects 
of  medicinal  and  hygienic  measures,  he  cannot  expect  many  cases  to  follow 
what  has  been  alleged  to  be  the  orthodox  type. 

In  the  majority  of  cases,  perhaps  in  all,  the  fever  is  of  gradual  onset, 
not  attaininir  its  maximum  until  the  seventh  day  or  thereabouts.  Many 
cases  are  observed  which  are  apparently  not  in  accord  with  this  statement. 
In  some,  it  may  be  due  to  gross  negligence  on  the  part  of  patients  and 
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friends ;  in  the  majority,  however,  the  suddenness  of  the  rise  of  tempera- 
ture is  apparent  rather  than  real,  because  the  fever  is  not  recognized  until 
it  has  existed  for  a  number  of  days. 

Morning  remissions  and  evening  exacerbations  are  present  in  practi- 
cally all  cases.  Exceptions  are  observed  in  what  has  been  called  the  in- 
verse type  of  typhoid  fever,  in  which  the  exacerbations  are  in  the  morning. 
It  is  a  matter  of  general  experience  that  such  cases  are  rather  more  serious 
than  ordinary. 

As  a  rule,  the  fluctuations  in  temperature  from  one  part  of  the  day  to 
another  do  not  amount  to  more  than  two  degrees ;  and  yet  cases  in  which 
the  temperature-range  is  over  four  degrees  are  not  very  uncommon.  Theo- 
retically, these  remarkable  remissions  should  lessen  the  deleterious  effect  of 
persistent  high  temperature  upon  the  tissues  at  large.  Nevertheless,  it  is 
important  to  know  that  they  have  been  obser\'ed  in  cases  having  a  serious 
outcome. 

We  expect  the  fever  of  typhoid  to  disappear  by  lysis.  In  exceptional 
instances,  which  have  not  been  fully  explained,  the  temperature  has  fallen 
rapidly  to  the  normal  and  convalescence  has  been  established.  Take,  for 
example,  one  of  my  own  cases.  The  patient,  a  man  aged  42  years,  had  a 
sudden  fall  of  temperature  amounting  to  four  degrees,  followed  within  a  few 
hours  by  the  appearance  of  bloody  stools.  He  rallied  nicely,  and  the  dis- 
ease was  pursuing  a  normal  course  for  such  a  severe  case  until,  one  week 
later,  the  temperature  fell  from  103°  to  97.5°  F.  inside  of  four  hours  with- 
out a  single  unfavorable  symptom.  Fresh  haemorrhage  or  perforation  was 
suspected,  but  no  new  symptoms  developed.  There  was  not  even  another 
accession  of  fever,  and  convalescence  was  uninterrupted.  Rosenthal  re- 
ports a  similar  case,  in  which,  on  the  fourteenth  day,  the  temperature 
dropped  to  95°  F.,  remaining  subnormal  for  four  days,  after  which  the  dis- 
ease pursued  a  characteristic  course.  There  was  no  evidence  of  haemorrhage 
or  perforation. 

Very  remarkable  are  those  cases  of  t>'phoid  fever  which  run  their 
course  without  rise  of  temperature.  It  is  true  that  such  instances  are  rarely 
observed,  but  that  they  do  occur  is  attested  by  excellent  clinical  authority 
and  post-mortem  examinations.  The  general  consensus  of  opinion  favors 
the  idea  that  these  cases  offer  a  less  favorable  prognosis  than  do  those  run- 
ning a  typical  course. 

Accepted  teachings  concerning  the  defer\'escence  of  typhoid  fever  pro- 
vide for  a  gradual  return  of  the  temperature  to  the  normal  standard.  This 
is  correct  for  the  vast  majority  of  cases.  Exceptionally,  however,  we  ob- 
serve instances  in  which  the  fever  disappears  rapidly,  as  in  the  case  already 
described.  While,  ordinarily,  defervescence  is  complete  by  the  end  of  a 
week  after  its  commencement,  cases  are  not  infrequently  observed  in  which 
a  tantalizing  slight  pyrexia  persists  for  a  number  of  days  beyond  that 
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period ;  indeed,  it  would  seem  to  the  medical  attendant  that  the  fever  will 
never  disappear.  Such  extensions  of  the  fever  are  probably  not  all  ex- 
plainable on  the  same  hypothesis.  In  some  instances  they  are  due  to 
post-typhoid  lesions,  but  in  many  more  to  the  starvation-diet  to  which  the 
patient  has  been  subjected  for  weeks  ;  at  least  this  fever  very  often  disap- 
pears as  soon  as  the  patient  is  allowed  to  take  some  solid  food. 

Sometimes  the  defervesence  of  typhoid  fever  is  characterized  by  an  in- 
termittent fever,  the  temperature  being  normal  in  the  morning  and  two  or 
three  degrees  above  the  normal  in  the  evening.  No  satisfactory  explana- 
tion of  this  phenomenon  has  been  offered.  Certainly  malaria  is  very  rarely 
at  its  foundation. 

However  frequent  the  so-called  typhoid-fever  curve  of  Wunderlich 

Fig.  10. 


The  temperature-curve  of  typhoid  fever  according  to  Wunderlich's  teachings. 

may  be,  departures  from  it  are  sufficiently  common  to  lead  us  to  reject  it 
as  of  much  diagnostic  value.  Wunderlich's  general  rule  is  quoted  approv- 
ingly by  Dreshfeld  :  "  Any  fever  which  on  the  second  day  reaches  to  104° 
F.  is  not  enteric  fever,  nor  is  it  enteric  if  the  fever  does  approach  104°  F. 
on  the  evening  of  the  fourth  day  ;  on  the  other  hand,  enteric  fever  may  be 
diagnosed  if,  in  a  middle-aged  person  suffering  from  an  acute  febrile  attack, 
the  evening  temperature  on  the  fifth  day  or  within  the  first  week  is  between 
103°  and  105°  F.,  and  alternates  with  morning  temperatures  which  are 
1.4°  to  1.7°  lower,  unless  some  other  disorder  can  be  discovered  to  explain 
the  height  of  the  fever." 

Instead,  we  may  say  that  any  fever  continuing  for  a  week   without 
sign  of  abatement,  no  matter  what   its  course   may  have  been,  will  sub- 
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sequently  be  proven  to  be  typhoid, — providing,  of  course,  there  are  no 
physical  signs  or  symptoms  to  show  it  to  be  otherwise.  In  other  words, 
the  vast  majority  of  cases  of  continued  symptomless  fever  are  examples  of 
typhoid. 

While  the  febrile  phenomena  attract  great  attention,  t>'phoid  fever  is 
not  without  numerous  other  symptoms  of  great  practical  importance.  One 
set  of  symptoms  demanding  constant  attention  are  those  relating  to  the 
circulation.  In  the  prodromal  period,  the  pulse  may  exhibit  an  undue  irri- 
tability, as  shown  by  increased  frequency  on  slight  exertion.  The  usual 
condition,  however,  is  increase  in  the  pulse-rate,  but  not  in  proportion  to 
the  rise  of  temperature.  During  the  second  week  of  the  disease,  the  pulse 
frequently  runs  parallel  with  the  temperature-curve,  excepting  in  the  pres- 
ence of  some  complication  or  undue  general  or  cardiac  asthenia.  Almost 
from  the  beginning,  the  intravascular  tension  is  low,  as  exhibited  by  the 
dicrotic  pulse. 

Throughout  the  course  of  the  disease  the  condition  of  the  heart  de- 
mands careful  study,  owing  to  the  possible  onset  of  parenchymatous  de- 
generation of  the  myocardium  or  of  true  myocarditis.  These  conditions 
usually  make  themselves  known  by  the  ordinary  phenomena  of  cardiac 
weakness,  as  rapidity  and  irregularity  of  the  pulse,  enfeeblement  of  the 
apex  beat,  and  dulling  of  the  first  sound  of  the  heart.  Dilatation  of  the 
left  side  of  the  heart  is  present. 

Enlargement  of  the  spleen  becomes  evident  towards  the  end  of  the 
first  week,  and  proceeds  rapidly  until  that  organ  attains  two  or  three  times 
its  normal  size.  This  symptom  is  so  regularly  present  that  it  is  now  re- 
garded as  a  necessary  clinical  feature  of  typhoid  fever.  As  a  rule,  it  does 
not  lessen  until  the  beginning  of  convalescence. 

The  rash  makes  its  appearance  on  about  the  seventh  to  the  tenth  day. 
It  consists  of  so-called  "  rose-spots,"  which  have  been  compared,  in  ap- 
pearance, to  flea-bites  on  the  abdomen.  They  are  rarely  absent.  They 
come  out  in  successive  crops,  and  after  a  few  days  disappear.  In  some 
cases  they  are  very  abundant,  and  may  cover  not  only  the  entire  abdomen, 
but  the  chest  and  extremities. 

The  condition  of  the  urine  in  typhoid  fever  does  not  seem  to  have 
been  studied  with  the  care  its  importance  merits.  It  is  now  known  posi- 
tively that  infection  may  be  carried  by  this  excretion.  Albuminuria  is 
the  rule,  rather  than  the  exception.  It  is  usually  dependent  upon  the  fever. 
It  may,  however,  be  the  result  of  a  complicating  nephritis  {ncphro-typJwid). 
Pyuria  is  not  infrequent.  It  usually  persists  for  some  time  after  recovery, 
but  ultimately  disappears. 

The  specific  lesion  of  typhoid  fever  being  an  ulceration  of  Peyer's 
patches,  lesions  of  the  gastro-intestinal  tract  are  to  be  expected.  In  the 
early  days  of  the  disease,  these  include  only  such  disturbance  of  digestion 
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as  one  would  expect  to  accompany  a  febrile  disorder,  as  loss  of  appetite, 
coated  tongue,  some  abdominal  discomfort,  and  constipation.  But  in  the 
fully-developed  disorder,  other  phenomena,  as  tympanites,  diarrhoea  and  in- 
testinal haemorrhage,  appear.  The  tympanites  occurs  for  the  most  part  in 
severe  cases,  especially  in  those  which  have  not  been  taken  in  hand  early 
in  the  course  of  the  disease.  It  is  to  be  regarded  more  as  evidence  of  the 
profoundness  of  the  intoxication,  rather  than  of  the  extent  of  the  ulcera- 
tion. 

While  gurgling  and  splashing  sounds,  on  palpation  over  the  caecal  re- 
gion, are  commonly  found  in  cases  of  typhoid  fever,  they  must  never  be 
accepted  as  important  diagnostic  symptoms. 

Ehrlich's  diazo-reaction  appears  after  the  first  week  of  the  disease. 
When  first  described,  it  was  claimed  for  it  that  it  was  an  important  diag- 
nostic symptom.  But  it  is  found  in  numerous  other  conditions,  and  the 
lateness  of  its  appearance  in  the  course  of  typhoid  makes  its  diagnostic 
value  very  problematical.     (Vide  chapter  on  Urinary  Symptoms.) 

Cases  of  t>'phoid  fever  may  run  their  entire  course  without  diarrhoea. 
In  the  majority  of  cases,  however,  we  expect  that  symptom  to  be  present. 
Attempts  have  been  made  to  describe  a  characteristic  typhoid  stool.  In 
reality,  the  only  uniform  characteristic  is  the  presence  of  the  typhoid  ba- 
cilli. The  macroscopic  appearances  of  the  bowel  movements  exhibit  the 
widest  possible  features.  In  many  instances  they  present  the  appearances 
of  ordinary  catarrhal  diarrhoea.  In  many  others  they  may  aptly  be  de- 
scribed as  like  **  pea-soup."  The  frequency  of  the  loose  movements  is  not 
usually  excessive.  Four  to  six  stools  daily  probably  represent  the  average, 
while  ten  or  twelve  stools  daily  are  dischai^ed  only  in  severe  cases. 

Intestinal  haemorrhage  takes  place  in  about  one-sixth  of  the  cases  of 
typhoid  fever.  This  accident  may  result  from  one  or  two  lesions.  Occur- 
ring early  in  the  course  of  the  disease,  i.e.,  during  the  second  week,  it  is 
the  result  of  oozing  from  the  swollen  and  friable  tissue  of  Peyer's  patches. 
When,  however,  it  appears  during  the  third  week  of  the  disease,  it  is  de- 
pendent upon  ulceration  and  exfoliation  of  sloughs.  In  either  case,  the 
amount  of  blood  lost  may  be  quite  large.  The  appearances  of  the  stools  in 
cases  of  this  accident  present  great  variations,  according  to  the  quantity  of 
blood  lost  and  the  length  of  time  it  is  retained  in  the  intestinal  tract  before 
its  evacuation.  There  may  be  but  a  slight  reddish  tinge  imparted  to  the 
stools ;  or,  because  of  the  long  retention  of  the  blood,  it  may  undergo 
changes,  and  appear  in  evacuations  as  black,  tarry  masses.  The  onset  of 
haemorrhage  is  usually  characterized  by  a  sudden  fall  of  temperature.  The 
occurrence  of  haemorrhage  does  not  bear  any  relation  to  the  severity  of  the 
attack,  as  most  serious  losses  of  blood  have  occurred  in  cases  which  have 
excited  no  apprehension  up  to  the  time  of  the  discharge  of  the  bloody 
stool.     The  alarming  character  of  the  symptom  usually  leads  to  exaggera- 
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tion  of  description  on  the  part  of  attendants.  It  is  the  rule  for  but  two  or 
three  bloody  evacuations  to  take  place,  and  these  following  closely  upon 
one  another.  Very  exceptionally,  eight  or  ten  bloody  stools  may  be  dis- 
charged. Cases  presenting  this  complication  are  always  to  be  regarded 
with  some  concern,  about  one-fourth  of  them  terminating  fatally.  The 
causes  leading  up  to  intestinal  haemorrhage  are  usually  found  in  careless- 
ness in  the  early  days  of  the  disease,  dietetic  errors,  and  restlessness  on  the 
part  of  the  patient. 

The  symptoms  attendant  upon  intestinal  haemorrhage  are  generally 
those  associated  with  loss  of  blood  from  other  portions  of  the  body. 
Sometimes  there  is  attendant  abdominal  pain. 

A  far  more  serious  complication  of  typhoid  fever  is  intestinal  perfora- 
tion. The  advent  of  this  accident  is  likewise  marked  by  a  sudden  fall  of 
temperature,  with  symptoms  of  collapse,  followed  by  those  of  peritonitis, 
which  may  be  localized  or  diffuse.  The  majority  of  cases  end  fatally. 
Sudden  and  severe  abdominal  pain  is  the  rule.  The  determining  causes 
usually  assigned  for  perforation  include  improper  feeding,  undue  exertion, 
vomiting,  and  excessive  tympanites. 

Hepatic  complications  are  occasionally  observed.  These  include  jaun- 
dice, abscess  of  the  liver,  and  inflammatory  affections  of  the  gall-bladder 
and  bile-ducts.  The  jaundice  may  be  catarrhal  in  origin  by  reason  of  the 
extension  of  the  catarrhal  inflammation  of  the  duodenum  to  the  gall-duct, 
toxic,  or  symptomatic  of  abscess  or  disease  of  the  gall-bladder.  The  ma- 
jority of  cases  of  mild  jaundice  attendant  upon  typhoid  fever  probably  be- 
long to  the  first-named  variety. 

Among  the  respiratory  symptoms  attendant  upon  typhoid  fever,  bron- 
chitis is  observed  with  such  frequency  as  to  be  placed  among  the  regular 
phenomena  of  the  disease.  In  some  cases  it  is  very  severe,  and  may  con- 
stitute a  matter  of  considerable  concern  to  the  medical  attendant.  The 
subsequent  development  of  pneumonia  of  either  the  croupous  or  catarrhal 
variety  is  to  be  regarded  as  a  true  complication,  but  is,  fortunately,  rare. 

Very  few  cases  of  typhoid  fever  run  their  course  without  numerous 
symptoms  referable  to  the  nervous  system.  In  the  early  days  of  the  dis- 
ease, headache  is  almost  invariably  present.  It  bears  no  relation  to  the 
severity  of  the  attack.  The  pain  is  usually  of  a  dull  and  heavy  character. 
There  may  also  be  co-existent  backache,  soreness  of  the  muscles  generally, 
and  great  restlessness.  Later,  there  appears  mental  hebetude  with  dullness 
of  the  senses.  This  sometimes  takes  the  form  of  somnolence.  Towards 
the  end  of  the  first  week  or  beginning  of  the  second,  delirium  appears  in 
probably  half  of  the  cases.  This  is  usually  worse  at  night,  and  is  charac- 
terized by  rambling,  incoherent  speech,  low  mutterings,  or,  in  extreme 
cases,  by  actual  mania,  with  violence  of  speech  and  action.  In  many  cases 
there  is  picking  at  the  bedclothes,  grasping  at  the  air,  subsultus  tendinum, 
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etc.  Tremor  is  not  unusual,  and  is  commonly  an  expression  of  the  asthenia 
present,  though  it  is  regarded  by  some  as  evidence  of  the  extent  of  the  in- 
testinal ulceration.  It  is  especially  liable  to  occur  in  young  subjects,  and  in 
those  who  have  been  addicted  to  the  use  of  alcohol.  The  parts  affected  are 
generally  the  face,  lips  and  tongue. 

In  exceptional  instances  the  delirium  is  of  such  sudden  onset  and  of  so 
violent  a  character  as  to  lead  to  the  suspicion  of  the  case  in  hand  being 
other  than  typhoid  fever. 

Ordinarily,  the  diagnosis  of  typhoid  fever  should  not  be  attended  with 
any  difficulty.  The  principal  errors  arise  in  the  ambulant  and  abortive 
cases.  Other  diseases,  notably  appendicitis,  pneumonia  and  meningitis, 
may  so  simulate  it  as  to  make  the  diagnosis  a  matter  of  the  greatest  diffi- 
culty. Trouble  also  arises  in  cases  of  typhoid  in  which  some  one  set  of 
symptoms,  as  those  of  the  respiratory  tract  or  of  the  gastro-enteric  system, 
predominate  over  all  others  and  obscure  the  original  disorder.  In  all  of 
these  cases  we  have  in  the  Widal  reaction  a  most  reliable  sign.  ( Vide 
chapter  on  The  Blood.)  This  test  will  certainly  enable  us  to  recognize 
such  anomalous  forms  of  the  disease  as  those  without  fever  and  those 
occurring  independently  of  intestinal  ulceration. 

The  possible  complications  and  sequelae  of  typhoid  fever  are  many, 
though  they  are  relatively  infrequent  in  cases  which  have  been  treated 
properly  from  the  very  beginning.  They  include  multiple  neuritis,  myo- 
carditis, endocarditis,  ocular  paralyses,  neurasthenia  and  hysteria,  psycho- 
ses, pleurisy,  tuberculosis,  abscess  of  the  lungs,  pulmonary  gangrene,  lobar 
pneumonia,  suppurative  cholecystitis,  periostitis,  pyelo-nephritis,  chronic 
nephritis,  and  many  others. 

In  formulating  a  prognosis  during  the  course  of  t>'phoid  fever  two  sets 
of  symptoms  are  of  especial  value.  They  are  those  relating  to  the  tem- 
perature and  the  pulse.  In  no  disease  is  persistent  high  temperature  of 
more  serious  significance  than  in  the  one  under  consideration.  And  yet 
one  should  not  be  led  into  formulating  a  prognosis  on  the  temperature 
alone.  A  maintenance  of  the  fever  above  103°  F.  for  days  at  a  time,  with- 
out marked  remissions,  should  be  regarded  with  some  concern.  If  this 
fever  should  not  be  associated  with  nervous  symptoms  or  rapid  pulse,  it 
need  not  be  regarded  with  any  alarm.  One  of  my  patients  ran  a  tempera- 
ture between  105°  and  106°  F.  for  several  days,  and  made  an  uneventful 
recovery ;  but  at  no  time  in  the  course  of  her  illness  did  she  have  a  serious 
symptom  other  than  the  high  fever.  The  supervention  of  nervous  symp- 
toms, as  delirium,  etc.,  always  adds  to  the  gravity  of  the  situation.  When 
the  delirium  persists  through  the  day,  and  is  attended  by  jactitation  of  mus- 
cles, dry  and  brown  tongue,  the  outlook  is  unfavorable.  The  condition  of 
the  heart  is  of  the  utmost  importance.  As  long  as  the  pulse-rate  keeps 
within  120  per  minute  at  the  height  of  the  disease,  one  may  feel  safe  so  far 
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as  the  condition  of  the  heart  is  concerned.  Weakening  of  the  muscular 
element  of  the  heart-sounds  calls  for  strict  attention  to  that  organ.  The 
gradual  moistening  of  a  dry,  brown  tongue  is  always  a  hopeful  sign. 

4.  Pneumonic  Fever;  Croupous  Pneumonia. 

Uncomplicated  croupous  pneumonia  is  characterized  at  its  onset  by  a 
more  or  less  pronounced  rigor,  with  rapid  rise  of  temperature  to  104°  F., 
or  higher.  This  fever  begins  with  the  very  inception  of  the  disorder.  It  is 
quite  apt  to  be  associated  with  severe  headache  and  pain  in  the  side.  The 
fever  continues,  subject  to  the  usual  diurnal  variations,  until  the  seventh  to 
the  ninth  day,  when  it  disappears  by  crisis.  It  not  infrequently  happens 
that  the  temperature  becomes  subnormal  during  convalescence.  The  crisis 
of  pneumonic  fever  is  sometimes  preceded  by  a  pseudo-crisis  some  twenty- 
four  to  forty-eight  hours. 

Numerous  departures  from  the  above-described  type  occur,  the  most 
remarkable  of  which  are  the  afebrile  cases,  and  in  which  the  temperature 
remains  at  practically  the  normal  point  throughout  the  entire  course  of  the 
illness.  Such  cases  arc  apt  to  pursue  a  tedious  course,  and  are  to  be  diag- 
nosed only  by  the  physical  signs.  They  occur  principally  in  the  aged,  in 
the  victims  of  chronic  Bright's  disease,  and  in  those  who  have  long  been 
addicted  to  alcoholic  excesses. 

Pneumonic  fever  does  not  always  disappear  by  crisis.  Cases  are  not 
uncommon  in  which  the  temperature  falls  gradually.  The  majority  of 
these  present  typhoid  symptoms  and  pass  through  a  tedious  convales- 
cence. 

The  crisis  is  sometimes  reached  at  an  unusually  early  date.  I  have 
seen  it  occur  on  the  fifth  day,  and  cases  are  on  record  in  which  it  took  place 
on  the  third  day ;  but  such  are  very  exceptional. 

High  temperature  docs  not  have  the  unfavorable  significance  in  croup- 
ous pneumonia  that  it  has  in  numerous  other  diseases.  Thus,  recoveries 
from  attacks  in  which  the  temperature  reached  107°  P.,  or  more,  are  not 
very  uncommon.  On  the  other  hand,  many  of  the  fatal  cases  are  charac- 
terized by  low  fever  throughout  the  entire  course  of  the  disease. 

It  is  an  interesting  fact  that  the  febrile  course  is  not  coincident  with 
the  pathological  changes  as  indicated  by  the  physical  signs.  Fever  is  a 
prominent  feature  before  physical  exploration  can  possibly  afford  a  single 
sign  of  its  cause  ;  and  after  the  disappearance  of  the  fever  by  crisis,  the 
evidences  of  pulmonary  consolidation  continue  for  quite  a  period  without 
any  abatement. 

The  febrile  phenomena  of  catarrhal  pneumonia  are  very  different  from 
those  of  the  croupous  variety.  The  temperature  may  rise  either  rapidly  or 
gradually,  but  rarely  to  a  point  above  103°  F.  Chill  may  be  present,  but 
is  an   unimportant  diagnostic   factor.     The  morning  remissions  are  more 
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marked  than  in  croupous  pneumonia.  The  fever  pursues  no  definite  course, 
and  disappears,  after  a  long  or  short  time,  by  lysis,  with  the  relief  of  the 
pulmonary  condition.  Afebrile  cases  are  by  no  means  uncommon,  although 
this  fact  seems  to  have  failed  of  recognition  by  authorities  in  general.  The 
diagnosis  in  such  cases  is  based  upon  the  physical  signs. 

5.  Scarlatina;  Scarlet  Fever. 

In  scarlatina,  the  fever  rises  suddenly  to  a  considerable  height  (104®  F., 
or  more)  on  the  first  day.  In  fact,  it  may  be  said  to  be  the  only  contagious 
disease  of  childhood  characterized  by  sudden  accession  of  fever  without 
preliminary  ill-health.     The  characteristic  eruption  appears  on  the  second 

day,  the  fever  continuing  until  the 
fading  of  the  cutaneous  manifestations, 
declining  pari  passu  with  the  eruption. 
The  normal  temperature  is  reached  by 
the  seventh  or  eighth  day.  The  de- 
parture of  the  temperature-curve  from 
the  orthodox  type  just  outlined,  or  its 
failure  to  attain  the  normal  standard 
by  the  seventh  or  eighth  day,  is 
strongly  suggestive  of  the  presence  of 
some  complication,  usually  otitis  me- 
dia, lymphatic  inflammations  or  acute 
nephritis.  In  severe  cases,  of  course, 
the  fever  may  remain  at  the  maximum 
for  several  days  ;  or,  indeed,  it  may 
never  show  any  tendency  to  abate- 
ment, owing  to  the  steady  progress  of 
the  malady  to  a  fatal  termination.  In 
mild  cases  the  fever  may  be  very- 
slight,  or  even  absent.  As  a  rule,  the 
intensity  of  the  fever  is  a  fair  guide  as  to  the  severity  of  the  case.  Still,  it 
must  be  remembered  that  some  very  malignant  cases  are  associated  with 
but  slight  rise  of  temperature. 

In  addition  to  the  fever,  the  ordinary  typical  case  of  scarlatina  pre- 
sents the  following  symptoms  :  (a)  The  rash  ;  (b)  sore  throat ;  (c)  straw- 
berry tongue  ;  (d)  various  nervous  and  constitutional  phenomena. 

Malignant  and  complicated  cases  present  the  following  :  (a)  Acute 
parenchymatous  nephritis  ;  (d)  otitis  media  ;  {c)  arthritis  ;  (r/)  endocarditis  ; 
(i')  cellulitis  and  glandular  abscesses  ;  and  (/)  pleurisy. 

Taking,  first,  the  symptoms  of  typical  cases,  the  (a)  rash  constitutes 
a  prominent  feature.  It  appears  on  the  second  day  of  the  disease — occa- 
sionally  within   twenty-four   hours   of  the  onset   of  the  fever.      It  is  first 


Temperature-curve  of  scarlatina. 
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manifested  usually  about  the  chest,  and  is  made  up  of  two  elements,  namely, 
a  general  erythema  of  the  affected  parts,  to  which  are  added  numerous  fine, 
reddish  dots.  Pressure  causes  the  disappearance  of  the  redness,  which 
returns  as  soon  as  the  pressure  is  relieved.  As  a  rule  confluent,  it  some- 
times assumes  a  patchy  form,  intervals  of  normal  skin  intervening  between 
the  parts  covered  by  the  eruption.  The  color  is  usually  a  bright  red. 
From  the  chest  it  spreads  until  it  invades  the  entire  body,  being  fully 
developed  within  forty-eight  hours.  It  begins  to  disappear  in  the  course 
of  from  four  to  six  days,  no  redness  remaining  by  the  ninth  day.  It  is  fol- 
lowed by  desquamation,  which  takes  place  in  the  shape  of  fine  scales.  When 
the  eruption  has  been  severe,  the  epidermis  is  exfoliated  in  large  flakes. 

(b)  The  Sore-Throat.— The  involvement  of  the  throat  is  evident 
almost  from  the  onset  of  the  fever.  The  objective  appearances  indicate 
that  this  symptom  is  the  mucous  membrane  prototype  of  the  cutaneous 
manifestations.  In  mild  cases  there  exists  only  a  bright  redness  of  the 
pharyngeal  mucous  membrane,  with  or  without  swelling  of  the  tonsils.  In 
those  of  more  severe  grade,  there  are  swelling  and  infiltration  of  the  parts, 
simulating  the  phenomena  of  follicular  tonsillitis.  In  still  more  severe 
cases  the  appearances  are  those  of  a  membranous  angina,  leading  to  the 
suspicion  that  diphtheria  has  appeared  as  a  complication.  Glandular  in- 
volvement is  common. 

{c)  The  Strawberry  Tongue.— In  the  beginning  the  tongue  is 
heavily  coated  with  a  thick  white  fur  ;  but  this  peels  off  in  the  course  of  two 
or  three  days,  leaving  the  organ  a  bright-red  color.  The  fungiform  papillae. 
being  enlarged,  gives  the  tongue  the  appearance  which  has  not  inaptly  been 
compared  to  that  of  a  strawberry.  This  condition  is  regarded  as  an  im- 
portant diagnostic  symptom,  as  it  occurs  in  no  variety  of  sore-throat  other 
than  that  of  scarlatina. 

{d)  Nervous  and  Constitutional  Symptoms.— Owing  partl>-  to 
the  effect  of  high  fever  upon  a  young  subject,  and  partly  as  the  result  of  the 
toxsemia,  nervous  symptoms  are  ofttimes  prominent  in  scarlet  fever.  Head- 
ache is  nearly  always  present.  In  mild  cases  there  maybe  nothing, in  addi- 
tion, except  a  slight  restlessness.  In  those  of  a  more  severe  type  delirium 
occurs  at  night,  and  at  the  height  of  the  disease  may  be  constant.  The  onset 
of  the  disease  is  sometimes  associated  with  convulsions.  The  latter  symp- 
tom, occurring  at  this  time,  is  not  to  be  viewed  with  any  alarm.  Convulsions 
occurring  late  in  the  course  of  the  disease  are  generally  due  to  uraemia,  and 
should  be  regarded  as  a  very  serious  matter.  They  may  also  be  due  to 
hyperpyrexia  and  profound  toxaemia. 

The  ordinary  typical  scarlatina,  while  a  disease  to  be  respected,  is  never- 
theless one  offering  a  favorable  prognosis,  excepting  in  very  young  children. 
When,  however,  the  case  is  one  of  the  malignant  variety,  or  complications 
appear^  the  outlook -is  serious. 
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(a)  Variations  in  the  Classical  Symptoms.— The  constitutional 
symptoms  may  be  unusually  severe  from  the  first.  In  one  type  of  cases, — 
rarely  observed  at  the  present  day, — the  patient  becomes  delirious  at  once  ; 
this  passes  rapidly  into  coma  or  stupor,  and  the  patient  dies  from  the  in- 
tensity of  the  toxaemia  before  the  characteristic  symptoms  have  had  an  op- 
portunity to  develop.  In  another  class  of  cases  the  fever  is  unusually  high, 
and  all  the  objective  signs  are  severe.  Departures  from  the  typical  temper- 
ature-curve include  persistence  of  the  fever  beyond  the  orthodox  period  for 
defervescence,  or  the  substitution  of  the  continuous  type  of  fever  by  that  of 
a  markedly  remittent  type  dependent  upon  a  septic  process  or  the  advent 
of  some  suppurative  lesion. 

The  rash  may  appear  in  patches,  and  instead  of  presenting  the  char- 
acteristic **  boiled-lobster-like  redness  "  is  of  a  dusky  hue,  and  it  may  pre- 
sent numerous  small  elevations. 

The  throat  symptoms  may  present  numerous  departures  from  the 
ordinary  erythema.  Thus  there  may  be,  as  already  stated,  a  membranous 
formation.  In  some  cases  it  consists  of  a  simple  exudate ;  in  others  it  is  a 
superficial  sloughing.  It  occasionally  happens  that  scarlatina  and  diphtheria 
coexist.  The  diagnostic  difficulties  attendant  upon  this  state  of  affairs  can 
only  be  surmounted  by  a  bacteriological  examination  of  the  exudate,  studied 
in  connection  with  the  rational  symptoms.  One  of  the  varieties  of  malig- 
nant scarlatina  is  attended  by  extensive  ulceration  of  the  throat  (scarlatina 
afiginosa).  The  resulting  destruction  of  tissue  may  impair  greatly  the 
functional  integrity  of  the  parts. 

These  anomalous  pathological  changes  in  the  throat  may  extend  to 
the  nasal  cavities,  producing  rhinitis,  with  purulent  discharge. 

{b)  Acute  Parenchymatous  Nephritis.— In  this  lesion  we  have  a 
complication  for  which  the  attendant  should  ever  be  on  guard,  not  only  be- 
cause of  its  menace  to  life,  but  also  because  of  the  possible  sequences. 
Albuminuria  is  so  frequently  observed  in  the  course  of  scarlatina  that  it  may 
well  be  regarded  as  one  of  the  regular  symptoms  of  the  disease.  A  true 
nephritis  is  sufficiently  rare  to  be  accepted  only  as  a  complication.  The 
majority  of  cases  are  believed  to  occur  in  from  the  second  to  the  fourth 
week  of  the  disease.  The  outbreak  of  nephritic  symptoms  is  preceded  by 
the  urinary  symptoms  of  acute  nephritis,  including  albuminuria,  scanty  and 
smoky  urine  of  high  specific  gravity,  and  containing  epithelial,  granular  and 
blood-casts,  blood-corpuscles,  etc.  If,  however,  the  state  of  the  urine  is 
persistently  disregarded,  the  nephritis  may  not  be  suspected  until  the  advent 
of  dropsy  or  the  ordinary  phenomena  of  uraemia. 

{c)  Otitis  Media. — Inflammation  of  the  middle  ear  is  the  result  of  in- 
fection of  that  structure  by  reason  of  the  extension  of  inflammation  from 
the  throat.  Its  onset  is  characterized  by  earache.  In  the  course  of  a  few 
days  spontaneous  rupture  of  the  membrana  tympani  tajces  place,  with  relief 
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of  the  pain  and  a  free  discharge  of  pus.  In  some  cases,  unfortunately,  the 
inflammation  extends  to  the  mastoid  cells,  in  which  case  rupture  does  not 
bring  with  it  the  customary  relief  from  pain.  Under  wise  remedial  meas- 
ures it  is  usual  for  the  otitis  media  of  scarlatina  to  clear  up  rapidly.  Ne- 
glect may  lead  to  chronic  otorrhoea. 

{d)  Arthritis. — The  arthritic  complications  of  scarlatina  will  be  de- 
scribed in  the  chapter  devoted  to  the  study  of  joint^lesions;  It  is  sufficient 
to  note,  at  this  time,  that  the  joint-lesions  are  not  rheumatic  in  origin,  as 
claimed,  but  are  septic. 

{e)  Elndocarditis. — This  complication  is  not  very  uncommon,  but  is 
apt  to  be  overlooked.  It  is  nearly  always  of  the  simple  variety,  and  may 
give  rise  to  permanent  valvular  lesions.  Pericarditis  with  either  sero-fibrin- 
ous  or  puruleut  effusion  is  sometimes  observed.  Heart  complications 
are  of  especially  frequent  occurrence  in  cases  attended  by  arthritis  or 
nephritis. 

(/)  Cellulitis  and  Glandular  Abscesses.— Nearly  all  cases  of  scar- 
latina are  attended  by  some  glandular  enlargement,  which  subsides  with 
the  disease.  When  sepsis  is  well-marked,  the  affected  glands  may  become 
severely  inflamed  and  undergo  suppuration.  It  may  even  happen  that  the 
peri-glandular  tissues  are  involved ;  in  which  case  the  affected  parts — 
usually  the  neck — become  swollen  and  brawny,  and,  if  proper  surgical 
treatment  is  not  instituted  at  once,  extensive  suppuration  and  sloughing 
ensue. 

{g)  Pleurisy. — Pleurisy  is  a  rare  compKcation.  It  is  apt  to  occur 
during  convalescence.     The  associated  effusion  is  purulent,  as  a  rule. 

Sequelae. — Scarlatina  is  apt  to  be  followed  by  numerous  sequelae. 
Some  of  these  are  the  continuance  of  one  of^the  complications  to  which 
reference  has  been  made  ;  others  include  chorea,  cerebral,  spinal  and  periph- 
eral paralyses,  cancrum  oris,  gangrene,  etc. 

The  possibility  of  mistaking  scarlatina  for  other  diseases  does  not  ap- 
pear to  be  very  great ;  and  yet  such  errors  do  occur,  the  conditions  causing 
confusion,  including  measles,  diphtheria,  septicaemia  and  rotheln.  If  the 
observer  but  bear  in  mind  the  characteristic  phenomena  of  scarlatina,  and 
their  sequences  and  relation  to  each  other,  mistakes  will  b^  almost  impos- 
sible. 

6.  Measles. 

Measles  is  characterized  by  more  than  one  type  of  temperature-cur\'e. 
In  one  there  is  an  initial  rise  of  temperature  to  103°  F.  ar  thereabouts, 
falling  promptly  to  a  little  above  the  normal.  It  is  in  exceptional  instances 
only  that  this  preliminary  fever  is  observed  by  practising  -^physicians,  by 
reason  of  not  having  been  called  sufficiently  early.  On  the  fourth  day 
there  is  a  fresh  accession  of  fever,  which  may  be  as  high  as  *105°  F.,  and 
at  the  same  time  the  eruption  appears — the  maximum  of  fever  corresponding 
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to  the  full  development  of  the  rash.  It  ordinarily  remains  at  the  maxitnum 
until  the  time  the  eruption  begins  to  fade,  which  is  not  longer  than  two 
days,  and  usually  not  more  than  one,  when  it  falls  gradually  during  a 
period  of  twenty-four  to  thirty-six  hours.  In  another  type  the  fever  rises 
gradually,  with  morning  remissions  and  evening  exacerbations,  until  the  ap- 
pearance of  the  eruption,  at  which  time  it  is  at  its  height.  It  then  follows 
the  curve  of  defervescence,  as  above  described.  The  pei'sjstence  of  fev^r 
beyond  the  time  specified  suggests  the  presence  of  some  complication, 
which  in  measles  is  usually  bronchial  catarrh,  broncho-pneumonia,  gastro- 
intestinal catarrh,  or  otitis  media.     The  remarkable  similarity  of  the  rash  of 
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Temperaiure-curve  of  case  of  measles  with 
preliminary  fever. 


rothcln  to  that  of  measles  may  give  rise  to  diagnostic  errors,  but  the  ther- 
mometer should  prove  a  valuable  means  of  differentiation.  In  rotheln 
there  is  no  preliminary  fever,  and  the  rise  of  temperature  lasts  but  twenty- 
four  hours,  if,  indeed,  it  continues  for  even  so  long  a  time.  Other  than  this, 
the  temperature-curve  of  measles  cannot  be  said  to  possess  a  positive  diag- 
nostic value.  Departures,  from  the  types  outlined  are,  however,  significant 
as  sounding  the  onset  of  a  complication. 

Associated  with  the  fever  in  measles,  and  constituting  important  clini- 
cal features  of  the  disease,  are  catarrhal  inflammation  of  various  mucous 
membranes,  but  especially  those  of  the  eyes  and  the  upper  respiratory 
tract,  and  the  eruption. 
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The  catarrhal  symptoms  are  first  manifested  by  coiyza  and  lach- 
lymation,  which  appear  with  the  fresh  accession  of  fever  on  the  fourth  day 
of  the  disease.  They  are  followed  within  twenty-four  hours  by  a  bron- 
chitis attended  by  a  cough,  which  to  the  ears  of  the  experienced  is  in  many 
instances  characteristic.  This  cough  constitutes  the  chief  source  of  an- 
noyance in  most  cases.  Catarrhal  involvement  of  the  digestive  tract  is  ex- 
hibited by  diarrhoea. 

The  eruprtion  appears  generally  on  the  fourth  day  ;  sometimes  it  may 
be  delayed  to  the  sixth.  It  is  first  observed  on  the  forehead,  whence  it 
spreads  to  the  balance  of  the  face.  On  the  following  day  it  will  have 
involved  the  trunk  and  extremities.  The  rash  itself  consists  of  numerous 
papules,  arranged,  for  the  most  part,  in  crescentic  patches.  In  color  they 
are  of  a  rather  dusky  red.  With  the  exception  of  cases  attended  by  haem- 
orrhagic  extravasations,  the  rash  disappears  momentarily  under  pressure  of 
the  finger.  The  rash  and  the  fever  begin  to  show  a  marked  abatement  on 
the  sixth  day,  unless  some  complication  is  present,  in  which  case  the  fever 
is  apt  to  continue. 

Even  before  the  onset  of  the  eruption,  evidences  of  measles  will  be 
found  in  the  mouth  in  the  shape  of  the  lesions  known  as  Koplik's  spots. 
{Vide  chapter  on  Mouth  Symptoms.) 

The  uncomplicated  case  of  measles  as  above  outlined  is  rarely  a  serious 
disease,  practically  all  cases  making  an  uneventful  recovery.  Sometimes, 
by  reason  of  factors  which  are  not  well  understood,  the  disease  does  not 
run  a  benign  course,  or  is  attended  by  complications  which  endanger  life  or 
interfere  seriously  with  the  functions  of  important  organs.  It  is  believed 
tliat  the  tubercular  diathesis  and  bad  hygienic  surroundings  are  the  principal 
causes  of  these  unfortunate  cases.  Of  the  complications,  catarrhal  pneu- 
monia is  most  frequently  observed,  and  is,  moreover,  the  most  dangerous. 
The  conjunctival  inflammation  sometimes  persists  as  phlyctenular  or  scrof- 
ulous ophthalmia.  Otitis  media,  with  catarrhal  discharge,  is  rather  com- 
mon. The  affections  of  the  special  sense-organs  sometimes  result  in  per- 
manent damage  to  the  affected  parts.  Patients  who  have  just  recovered 
from  measles  seem  to  offer  an  especially  favorable  soil  for  tubercular  infec- 
tion. 

Cases  of  measles  departing  from  the  normal  type  have  been  favored 
with  special  designations.  Thus,  the  catarrhal  symptoms  may  be  absent, 
and  we  speak  of  morbilli  sine  catarrho ;  the  eruption  may  be  absent,  and 
then  it  is  known  as  morbilli  sine  exanthemate ;  the  toxaemia  may  be  very 
profound,  and  the  patient  is  overwhelmed  with  the  intensity  of  the  poison- 
ing, in  which  case  it  is  morbilli  siderans  ;  and  finally  we  have  morbilli  nigra, 
or  black  measles,  in  which  haemorrhages  take  place  from  the  mucous 
membrane  and  into  the  cutaneous  structure. 
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7.  Rotheln;  Rubella. 

Rotheln  is  a  contagious  disease,  at  one  time  believed  to  be  a  hybrid  of 
scarlatina  and  measles.  The  fever,  always  of  a  mild  type,  appears  within  a 
few  hours  after  the  prodromal  symptoms,  which  are  always  mild.  The 
fever  rarely  rises  to  ioi°  F.,  and  usually  not  above  lOO®  F.  The  rash 
appears  the  first  day  ;  its  advent  may,  however,  be  delayed  until  the  second 
day;  but  never  longer.  It  consists  of  bright  rose-red,  slightly-raised  pap- 
ules, more  or  less  scattered,  but  which  may  become  confluent.  Sometimes 
the  rash  presents  the  bright  red-punctate  appearance  characteristic  of  scar- 
latina. Glandular  enlargement,  especially  in  the  post-cervical  region,  is 
noticed  very  early  in  the  course  of  the  disease.  Soreness  of  the  throat, 
with  redness  of  the  pharyngeal  mucous  membrane  and  swelling  of  the  ton- 
sils, is  common;  in  this  particular  it  presents  a  marked  difference  from 
measles.  Constitutional  symptoms  other  than  the  fever  are  absent.  The 
rash  and  fever  disappear  about  the  end  of  the  third  day.  The  prognosis  of 
rotheln  is  favorable.  Complications  and  sequelae  are  rare.  Those  which 
have  been  reported  include  tonsillitis,  bronchitis,  pneumonia,  albuminuria, 
and  adenitis. 

8.  Variola ;  Small-Pox. 

Variola  is  possessed  of  a  temperature-curve  subject  to  fewer  departures 
from  the  characteristic  type  than  any  of  the  acute  infectious  group.  As  in 
measles,  there  is  an  initial  rise  of  temperature, — often  to  a  high  point 
(105°  F.), — but  unlike  measles  in  its  association  with  severe  constitutional 
symptoms,  as  backache,  headache,  and  severe  prostration.  On  the  second 
or  third  day  the  temperature  falls, — almost  to  the  normal  point,  in  some 
cases, — and  at  the  same  time  the  eruption  appears.  Herein  is  found  a 
marked  difference  between  small-pox  and  all  other  of  the  exanthemata, — 
the  eruption  appearing  while  thefei'er  declines.  Attention  to  this  one  point 
will  save  many  a  mortifying  diagnostic  error.  The  temperature  remains 
slightly  above  the  normal  until  the  ninth  day,  at  which  time  the  contents 
of  the  vesicles  undergo  purulent  transformation,  when  the  fever  rises  to  as 
high  or  a  higher  point  than  before.  This  is  referred  to  as  the  secondary  or 
suppurative  fever.  It  continues  for  about  a  week  in  uncomplicated  or 
favorable  cases,  then  disappearing  by  lysis. 

Departures  from  this  standard  must  be  observed  as  follows :  (i)  In 
varioloid  or  mild  cases,  in  which  the  secondary  fever  is  slight  or  practically- 
absent  ;  (ii)  in  severe  cases,  in  which  the  temperature  does  not  fall  to  the 
normal  on  the  appearance  of  the  eruption,  or  the  period  is  marked  by 
evening  rises  of  temperature.  The  secondary  fever  is  more  persistent,  and 
in  fatal  cases  continues  at  a  high  point  until  death. 

The  symptoms  of  small-pox  other  than  the  fever  include  headache, 
backache,  and  the  eruption. 


CHANGES  AND  COURSE  OF  FEBRILE  AFFECTIONS.     57 

(a)  The  headache  appears  almost  at  the  same  time  as  the  onset  of 
the  fever.     It  is  remarkable  for  its  severity  and  its  constancy. 

{d)  The  backache  is  likewise  an  early  and  severe  symptom.  It  has 
long  been  regarded  as  an  important  diagnostic  aid,  especially  in  the  pres- 
ence of  an  epidemic.  Both  it  and  the  headache  disappear  with  the  appear- 
ance of  the  eruption. 

(c)  The  eruption  mak^s  its  appearance  on  the  third  or  fourth  day. 
At  first  it  consists  of  macules,  which  are  soon  transformed  into  papules. 
They  are  usually  found  first  on  the  forehead,  spreading  later  to  the  balance 
of  the  face,  and  to  the  trunk  and  extremities.  When  the  lesions  are  at  all 
numerous,  and  close  together,  they  may  simulate  the  eruption  of  measles. 
Palpation  gives  the  impression  that  a  considerable  thickness  of  the  skin  is 

Fig.  16. 


The  t3rpical  temperature-curve  of  small-pox. 

involved  in  the  infiltration ;  hence  the  well-known  comparison  to  "  shot  be-  • 
neath  the  skin."  On  the  second  day  of  the  eruption  vesiculation  com-  - 
mences,  and  is  completed  in  twenty-four  hours.  Next  the  vesicles  become 
umbilicated.  On  the  eighth  or  ninth  day  the  contents  of  the  vesicles  be- 
come puriform,  and  the  cutaneous  surface  surrounding  the  lesions  becomes 
inflamed,  and  even  cedematous.  About  the  eleventh  or  twelfth  day  the 
pustules  rupture  and  form  crusts.  At  this  time  cutaneous  inflamma- 
tion subsides  rapidly,  and  healing  progresses.  Finally  the  crusts  drop  off, 
leaving  a  reddened,  cicatricial  depression.  With  time,  this  changes  to  a 
white  "  pit,"  which  in  severe  cases  is  permanent.  The  cutaneous  lesions 
may  make  their  appearance  upon  the  various  mucous  membranes,  and 
thereby  give  rise  to  symptoms  varying  according  to  the  functions  of  the 
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part  affected.  The  lesions  of  the  mouth  and  throat  cause  only  local  dis- 
comfort, and  interference  with  mastication  and  deglutition.  The  laryngeal 
lesions  give  rise  to  local  suffering  and  cough,  and  in  some  cases,  by  reason 
of  the  production  of  oedema,  serious  interference  with  respiration.  The 
appearance  of  the  eruption  on  the  conjunctivae  and  corneae  may  prove  to  be 
a  serious  matter,  for  they  may  be  followed  by  perforation  of  the  cornea  and 
destruction  of  sight ;  or  the  resulting  cicatrices  may  produce  permanent 
corneal  opacities. 

The  symptoms  above  described  are  those  of  the  ordinary  type  of  the 
disease,  i.e.y  variola  discrcta.  Variola  confluens  is  a  more  severe  variety. 
Its  constitutional  manifestations  are  much  more  marked,  and  the  lesions  are 
so  closely  placed  as  to  be  confluent.  The  eruption,  moreover,  appears 
more  promptly  than  in  the  discrete  form,  sometimes  as  early  as  the  second 
day ;  and  instead  of  the  macules  appearing  in  gradual  succession  on  various 
portions  of  the  body,  commencing  with  the  face,  the  entire  cutaneous  sur- 
face is  affected  simultaneously.  This  variety  of  small-pox  presents  a  most 
serious  prognosis,  more  than  half  of  the  cases  dying. 

Variola  haBmorrhagica,  "black  small-pox,"  differs  from  the  varieties 
already  described  in  the  appearance  of  haemorrhage  in  the  lesions.  This 
complication  may  manifest  itself  at  any  stage  of  the  disease — the  earlier,  the 
more  unfavorable  the  outlook.  When  the  haemorrhages  take  place  into 
the  papules,  the  condition  is  known  as  purpura  variolosa,  and  this  generally 
has  a  fatal  result  within  a  few  days. 

In  varioloid,  or  small-pox  which  has  been  modified  by  vaccination, 
the  lesions  may  be  few  and  far  between,  and  the  constitutional  symptoms 
correspondingly  mild.  It  is  in  cases  of  this  class  that  diagnostic  errors  are 
most  frequently  committed,  the  disease  passing  unnoticed  or  being  mistaken 
for  chicken-pox. 

Nothwithstanding  the  well-defined  symptomatology  of  small-pox,  di- 
agnostic mistakes  are  common.  This  arises  not  so  much  from  actual 
ignorance  as  from  the  fact  that  the  widespread  dread  of  the  disease  and  the 
fear  of  falling  into  error  cause  temporary  deficiencies  of  judgment.  Measles 
seems  to  be  the  disease  responsible  for  the  most  "  breaks."  In  discrete 
variola  there  seems  to  be  no  possibility  of  confounding  the  diseases  on  their 
cutaneous  manifestations.  In  the  case  of  variola  confluens,  the  eruptions 
in  their  incipiency  may,  to  the  inexperienced,  bear  a  superficial  resemblance. 
But  a  comparison  of  the  associated  symptoms  helps  to  a  correct  conclusion. 
Measles  does  not  have  the  severe  invasion  symptoms  observed  in  small- 
pox, and  the  fever  is  associated  with  well-defined  catarrhal  symptoms.  The 
subsidence  of  the  fever  with  the  appearance  of  the  eruption  is  of  the  highest 
importance  in  pointing  to  small-pox.  Moore's  *'  grisolle  sign  "  may  prove 
extremely  useful :  **  If,  upon  stretching  the  affected  portion  of  the  skin,  the 
papule  becomes  impalpable  to  the  touch,  the  eruption  is  caused  by  measles  ; 
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if,  on  the  contrar>',  the  papule  is  still  felt  when  the  skin  is  made  tense,  the 
eruption  is  the  result  of  small-pox." 

The  differentiation  of  variola  and  varicella  is  a  more  difficult  matter, 
and  mistakes  are  common.  Varicella  presents  few  or  no  constitutional 
symptoms  at  the  onset.  The  eruption  appears  first  about  the  trunk  and  on 
the  scalp.  The  lesions  come  out  in  successive  crops.  The  initial  macules 
or  papules  are  transformed  into  vesicles  within  a  few  hours  after  their  first 
appearance.  They  do  not  become  umbilicated.  The  fever  subsides  before 
the  appearance  of  the  rash. 

The  number  of  diseases  which  have  been  confounded  with  small-pox 
is  surprisingly  large,  and  it  is  impossible  to  lay  down  a  prior  data  for  their 
differential  diagnosis.  Some  queer  problems  sometimes  come  up,  e.g.,  the 
differentiation  of  small-pox  and  a  camphor  rash  resulting  from  the  taking 
of  a  diarrhoea  mixture. 

The  complications  of  small-pox  are  few,  and  relate  almost  exclu- 
sively to  increased  severity  of  special  symptom-groups.  The  sequelae  in- 
clude, aside  from  the  permanent  effects  of  the  lesions,  numerous  nervous 
manifestations,  as  epilepsy,  multiple  neuritis,  vascular  degenerations,  etc. 

9.  Vaceinia. 

Following  vaccination,  it  is  not  very  uncommon  for  a  successful 
**  take  "  to  be  attended  by  high  fever,  104.5°  F.  This  subsides  almost  at 
once,  however,  so  that  the  normal  is  reached  inside  of  forty -eight  hours. 

10.  Varicella;  Chieken-Pox. 

Fever  does  not  seem  to  be  a  very  important  symptom  of  varicella  ; 
indeed,  it  may  be  so  slight  as  to  escape  notice.  Usually  it  is  of  short  dura- 
tion. Occasionally,  in  debilitated  or  highly  neurotic  children,  it  may  reach 
a  high  point.  Thus  I  have  observed  it  at  104®  F.  in  two  children  pre- 
viously weakened  by  whooping-cough. 

Constitutional  symptoms  are  rarely  present.  The  rash  is  the  important 
clinical  feature.  It  makes  its  appearance  within  twenty-four  hours  of  the 
onset  of  the  fever,  and  it  first  invades  the  trunk  or  extremities.  The  initial 
lesion  is  a  papule,  which  does  not  infiltrate  the  parts  as  deeply  as  do  the 
lesions  of  small-pox.  In  the  course  of  a  few  hours  the  papulae  become 
transformed  into  vesicles,  and  in  thirty-six  to  forty-eight  hours  more  into 
pustules.  An  important  feature  is  the  appearance  of  the  lesions  in  succes- 
sive crops,  so  that  it  is  not  uncommon  to  observe  present,  at  the  same 
time,  lesions  in  various  stages  of  development.  As  a  rule,  the  pus- 
tules heal  without  pitting ;  but  sometimes  one  or  more  marks  may  remain 
permanently. 

The  complications  of  varicella  include  noma,  gangrene  and  nephritis. 
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11.  Erysipelas. 

The  characteristic  of  the  febrile  movement  of  erysipelas  is  an  initial 
chill  or  rigor,  followed  by  a  sharp  rise  of  temperature,  usually  to  a  high 
point,  and  often  to  105°  or  106°  F.  Defervescence  may  take  place  by 
either  lysis  or  crisis,  but  usually  by  the  latter. 

Very  shortly  after  the  onset  of  the  fever  the  local  lesions  appear.  In 
the  majority  of  cases  it  is  the  face  or  adjacent  parts  that  are  involved.  The 
appearances  will  vary  according  to  the  extent  of  the  infection.  If  the 
lesion  is  superficial  {cutaneous  erysipelas),  there  will  be  marked  redness, 
heat,  and  some  swelling.  The  latter  condition  is  shown  by  slight  oedema 
and  the  elevation  of  the  affected  part  above  the  surrounding  healthy  skin. 
The  line  of  demarcation  between  the  affected  and  unaffected  parts  is  well- 
defined.  In  some  cases  the  inflammation  spreads  from  part  to  part,  each 
fresh  involvement  being  characterized  by  a  temperature  flight.  When  the 
deeper  structures  are  also  invaded  {plUegmonous  erysipelas),  the  cutaneous 
surface  also  presents  a  red,  inflamed  appearance,  but  the  e.xtensive  infiltra- 
tion imparts  to  the  lesion  a  boggy  feel. 

In  either  variety  of  erysipelas  there  may  follow  vesiculation  over  the 
affected  area.  The  blisters  may  coalesce  and  form  large  blebs,  the  contents 
of  which  may  become  puriform.  They  usually  rupture  and  form  crusts. 
During  convalescence,  the  epidermis  over  the  parts  which  have  simply  been 
inflamed  is  exfoliated  in  large  pieces. 

In  the  phlegmonous  variety,  suppuration  of  the  underlying  tissues  not 
infrequently  takes  place,  leading  to  abscesses  and  sloughing. 

Very  serious  complications  of  erysipelas  are  found  in  the  so-called 
metastases,  by  which  we  refer  to  infection  of  the  various  serous  membranes. 
Thus  it  is  that  we  have  presented  the  symptoms  of  meningitis,  pleuritis, 
peritonitis,  pericarditis,  etc.  Many  of  the  cases  of  so-called  meningitis  as- 
sociated with  erysipelas  are  undoubtedly  the  result  of  the  profound  toxaemia 
and  the  high  fever  upon  the  brain. 

The  constitutional  symptoms  are  always  well-marked,  especially  in 
persons  whose  constitutions  have  been  undermined  by  advancing  years, 
renal  disease,  and  alcoholic  indulgence.  These  symptoms  include  diges- 
tive disturbances,  delirium,  dry  and  brown  tongue,  and  great  prostra- 
tion. 

The  cause  of  erysipelas  being  an  infection  of  the  skin  by  the  strepto- 
coccus pyogenes,  ofttimes  through  an  operation  wound,  a  history  to  that 
effect  aids  in  the  diagnosis. 

Erysipelas  is  always  to  be  regarded  as  a  serious  disease.  The  average 
mortality  is  about  10  per  cent.  It  is  impossible  to  formulate  a  prognosis 
a  priori  in  any  individual  case,  as  it  is  always  uncertain  whether  or  not  the 
inflammation  will  spread  to  other  parts. 
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12.  Tuberculosis. 

Fever  may  be  present  or  absent  in  tuberculosis.  When  present,  it  is 
the  result  of  microbic  infection,  i.e.,  of  the  constitutional  effects  of  the  tox- 
albumins  generated  by  the  bacilli  of  tuberculosis  and  suppuration.  In  many 
cases  it  is,  according  to  Leyden,  strictly  tubercular,  as  demonstrated  by  the 
presence  of  tubercle  bacilli  and  the  absence  of  the  micro-organisms  of  sup- 
puration— the  staphylococci  and  the  streptococci.  In  cases  in  which  well- 
defined  cavities  exist,  the  suppurative  process  is  added  to  the  tubercular  as 
a  fever-producing  factor.  In  the  majority  of  cases  the  temperature-curve 
of  pirimonary  tuberculosis  corresponds  closely  with  that  of  septicaemia,  al- 
though not  usually  attaining  as  high  a  point  as  in  the  latter  disease.  The 
fever  may  be  continuous,  remittent,  or  intermittent.  In  the  early  stages  it 
is  not  uncommon  to  find  a  morning  subnormal  temperature  and  an  evening 
febrile  rise ;  the  latter,  however,  rarely  being  of  a  high  grade.  Such  a 
condition  if  at  all  persistent,  and  especially  if  associated  with  symptoms 
denoting  deterioration  of  the  general  health,  may  be  regarded  as  suggestive 
if  not  diagnostic  of  incipient  tubercular  disease  of  the  lungs,  physical  signs 
not  being  attainable  owing  to  the  deep  situation  or  the  small  size  of  the 
lesions.  Ordinarily,  the  activity  of  the  febrile  movement  is  directly  pro- 
portionate to  that  of  the  pathological  process,  as  evidenced  by  subjective 
and  objective  symptoms.  Exceptionally,  however,  the  fever  associated  with 
vague  feelings  indicative  only  of  a  sense  of  illness  constitute  the  sole  man- 
ifestations of  the  disease,  thus  leading  to  the  mistaken  diagnosis  of  typhoid 
fever  or  malaria,  according  to  the  type  of  fever  present.  The  maximum 
temperature  may  attain  any  point  between  ioi°  and  io6®  F.  The  regular 
use  of  the  thermometer  in  tubercular  cases  is  especially  important,  because 
activity  of  fever  suggests  activity  of  lesions ;  and,  again,  because  measures 
directed  against  the  fever  certainly  control  the  general  condition,  making 
the  patient  more  comfortable  and  prolonging  his  life. 

It  is  in  acute  miliary  tuberculosis  that  fever  constitutes  an  important 
symptom.  In  these  cases,  physical  exploration  of  the  chest,  even  in  the 
hands  of  the  experienced,  is  unsatisfactory  as  to  its  results ;  hence  the  great 
liability  to  diagnostic  error.  The  fever  presents  no  settled  type,  although 
usually  described  as  continuous.  This  last-mentioned  fact  renders  its  con- 
fusion with  typhoid  fever  a  very  easy  matter ;  in  fact  I  might 'say  that  such 
mistakes  are  exceedingly  common,  if  not  altogether  excusable.  The  tu- 
bercular fever  is  associated  from  the  beginning  with  an  exceedingly  rapid 
pulse,  even  as  high  as  150  per  minute, — a  condition  that  may  be  safely 
stated  as  always  absent  in  typhoid  fever,  excepting  in  the  terminal  stages. 
While  the  pulse-rate  falls  with  the  subsidence  of  the  fever,  it  nevertheless 
remains  high.  While  not  of  diagnostic  value,  it  is  important  to  note  that 
the  fever  of  tuberculosis  is  associated  with  profuse  and  exhausting  perspira- 
tion. 
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The  fever  of  acute  miliary  tuberculosis  irtay  also  be  mistaken  for  that 
of  meningitis.  Here,  again,  the  character  of  the  pulse  affords  a  tolerably 
safe  diagnostic  guide,  being  rapid  in  tuberculosis,  and  slow  or  but  moder- 
ately increased  in  meningeal  inflammation. 

Fowler,  while  referring  to  the  existence  of  a  continuous  fever  in  the 
course  of  acute  miliary  tuberculosis,  does  not  lay  the  stress  on  it  which  its 
importance  demands.  To  my  mind,  the  temperature-disturbance  is  of  the 
highest  importance  from  both  diagnostic  and  prognostic  standpoints.  These 
cases  are  very  apt  to  escape  observation  by  lung  specialists,  for  they  are  too 
frequently  diagnosed  as  typhoid  fever.  Fowler  also  refers  to  an  inverse 
type  of  fever,  which  he  says  "  occurs  in  cases  of  pulmonary  tuberculosis 
previously  of  the  chronic  variety,  and  also  in  cases  of  general  acute  tuber- 
culosis, and  may  then  be  the  only  trustworthy  sign  of  the  nature  of  the 
disease." 

Fowler's  conclusions  respecting  pyrexia  in  the  course  of  pulmonary 
tuberculosis  are,  however,  of  great  practical  value,  and  are  as  follows  :  "(i) 
The  degree  of  fever  present  in  cases  of  tuberculosis  is  a  measure  of  the 
activity  of  the  morbid  process.  (2)  Marked  pyrexia  is  always  associated 
with  an  increase  in  the  tubercular  lesions.  (3)  The  action  of  the  septic  or- 
ganisms present  in  the  lung  has  little  or  no  share  in  its  production.  (4)  The 
occurrence  of  miliary,  fibroid  and  caseous  lesions  is  indicated  by  distinct 
types  of  pyrexia." 

The  third  conclusion  can  hardly  receive  general  acceptance,  for  there 
are  undoubted  cases  in  which  the  suppurative  process  is  a  most  important 
factor  in  the  production  of  pyrexia.  His  fourth  proposition  is  especially 
interesting.  Caseous  tuberculosis  is  characterized  by  a  high  remittent  type 
of  fever,  which  in  the  acute  cases  runs  throughout  the  entire  course  of  the 
disease.  He  claims  that  a  higher  temperature  is  attained  than  in  miliary 
tuberculosis.  Later,  when  cavities  form,  and  vital  power  is  diminishing,  the 
fever  tends  to  assume  the  intermittent  form. 

In  chronic  JibrO'Caseous  tuberculosis  the  temperature  is  characterized  by 
great  variety  of  range.  When  the  lesions  are  quiescent,  fever  is  usually 
absent ;  when  they  are  aroused  to  activity,  fever  of  a  type  appropriate  to 
the  conditions  present  appears. 

Fibroid  tuberculosis  has  almost  complete  absence  of  fever.  Indeed,  the 
temperature  may  be  subnormal  for  days  at  a  time. 

13.  Malarial  Fevers. 

The  typical  malarial  fever  adopts  as  its  characteristics  periodicity  and 
intermittence.  The  fever  recurs  every  first,  second  or  third  day  at  approxi- 
mately the  same  hour,  and  in  each  paroxysm  follows  a  definite  course. 
When  occurring  daily,  we  speak  of  the  fever  as  quotidian  ;  when  on  alter- 
nate days,  tertian ;  and    when   ever>'  third  day,  quartan.     These  various 
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types  of  periodicity  are  dependent  upon  parasitic  causes.  Three  varieties 
of  malarial  organisms  have  thus  far  been  recognized,  namely,  the  tertian, 
the  quartan,  and  the  aestivo-autumnal  parasites.  The  tertian  and  the 
quartan  produce  the  types  of  fever  after  which  they  are  named,  while  the 
sestivo-autumnal  is  the  cause  of  the  various  pernicious  malarial  fevers.  The 
quotidian  fever  is  the  result  of  infection  by  two  sets  of  tertian  parasites,  each 
set  developing  on  alternate  days,  and  each  producing  its  febrile  paroxysm. 
A  quotidian  fever  is  therefore  in  reality  a  double  tertian. 

To  return  to  the  temperature-curves  of  malaria  :  The  characteristic,  as 
already  stated,  is  intermittence  and  periodicity  in  the  typical  cases.  The 
fully-developed  paroxysm  consists  of  three  stages,  namely  :  (a)  chill,  (d) 

'     Fig.  17. 
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Illustrating  the  temperature-curves  of  quotidian  and  tertian  types  of  malarial  fever. 

fever,  and  (c)  sweat.  The  chilly  stage  is  occasionally  absent.  Sometimes 
it  consists  of  but  slight  shivering  or  subjective  sense  of  coldness.  In  the 
majority  of  cases  it  is  well  marked,  the  ^iverings  and  shakings  being  vio- 
lent. The  patient's  sense  of  coldness  is  so  great  as  to  demand  that  he  be 
well  covered  with  several  thicknesses  of  blanket.  The  surface  of  the  body 
may  be  cold  and  cyanotic,  at  the  same  time  the  thermometer  shows  that 
there  is  an  actual  rise  of  temperature.  The  skin  exhibits  the  phenomenon 
known  as  "  goose  flesh,"  or  cutis  anserwa.  The  stage  of  chill  usually  lasts 
from  ten  minutes  to  one  hour.  Then  comes  the  stage  of  fever.  The  pa- 
tient no  longer  requires  to  be  covered.  The  skin  becomes  hot  anjJ  dry. 
The  thermometer  shows  a  rapid  rise  of  temperature,  the  maximum  (usually 
104°  to  106°  F.)  being  attained  within  a  few  hours.     Then  comes  defer- 
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vescence,  which  takes  place  rapidly  (though  not  as  rapidly  as  the  ontet), 
and  is  accompanied  by  a  profuse  sweat.  The  entire  paroxysm  has  a  dura- 
tion ranging  from  three  or  four  to  twelve  or  fifteen  hours.  The  sweat- 
ing is  generally  profuse, — ^sufficiently  so  to  thoroughly  soak  bedding  and 
clothing. 

The  typical  paroxysm,  as  above  described,  recurs  at  a  definite  interval, 
this  interval  depending  upon  the  particular  case.  Ordinarily  the  onset  is 
observed  in  the  morning,  but  cases  beginning  in  the  afternoon  or  at  night 
are  occasionally  met  with.  The  paroxysms  may  recur  on  the  appointed 
days  at  precisely  the  same  hour,  or  at  an  earlier  (anticipating),  or  at  a  later 
(retarding)  hour. 

In  the  quotidian,  or,  more  scientifically  speaking,  the  double-tertian 
type,  careful  obserx^ation  generally  demonstrates  similarities  in  the  temper- 
ature-curves of  alternate  days, — thus  indicating,  without  the  aid  of  blood- 
examinations,  the  dependence  of  the  attacks  on  the  two  sets  of  alternate 
days  upon  separate  sets  of  organisms. 

The  quartan  type  of  fever  differs  in  its  clinical  phenomena  from  that 
of  the  tertian,  already  described,  only  in  the  fact  that  the  paroxysms  recur 
every  third  day.  The  presence  of  two  or  three  sets  of  parasites,  as  in  the 
case  of  the  tertian,  leads  to  increased  frequency  of  paroxysms.  Thus,  with 
two  sets  in  the  blood,  the  fever  appears  on  two  successive  days  and  is  ab- 
sent on  the  third  ;  with  three  sets  present,  the  fever  appears  daily, — 
quotidian  dependent  upon  the  quartan  parasite — triple  quartan  intermittent 
fever. 

The  cBstivo-autumnal  types  of  malarial  fever  differ  from  those  already 
described  in  the  irregularity  of  their  manifestations,  dependent  upon  the 
fact  that  their  special  parasites  do  not  appear  in  the  blood  in  large,  sharply- 
defined  groups,  and  that  they  present  marked  variations  in  the  cycles  of 
their  existence.  In  the  early  stages  of  these  fevers  some  periodicity  is 
manifested  ;  and  during  this  period  the  parasites  develop  in  groups.  It  is 
obvious,  therefore,  that  jestivo-autumnal  malaria  may  present  a  quotidian, 
or  tertian  intermittent  a  remittent  or  a  continuous  type  of  fever.  The 
paroxysms  are  usually  longer-lasting  than  in  the  quartan  and  tertian  types 
already  described.  The  effects  of  the  disease  upon  the  patient  are  also 
more  severe, — hence  the  names  pernicious  and  7nalignant  intcrmittents^ — r 
owing  to  the  fact  that  the  organisms  are  found  in  greatest  numbers  in  the 
blood  of  the  deeper  viscera.  The  rise  of  temperature  is  but  infrequently 
preceded  by  a  chill,  and  takes  place  quite  gradually.  Marchiafava  and 
Bignami  assign  a  definite  curve  to  the  xstivo-autumnal  fever,  including  a 
more  or  less  sudden  onset  of  symptoms,  a  pseudo-crisis,  a  pre-critical  ele- 
vation of  temperature  which  often  reaches  a  higher  point  than  has  been 
previously  attained,  and  finally  the  actual  crisis.  If  such  a  characteristic 
curve  exists,  it  is  certain  that  the  atypical  cases  are  very  common. 
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Malignant  intermittents  are  prone  to  merge  into  malignant  remittents 
by  anticipations  of  the  paroxysms,  one  attack  coming  on  before  another 
has  entirely  subsided.  Even  a  continuous  fever  may  be  thus  produced, 
although  careful  thermometric  observations  give  indications  of  the  presence 
of  a  paroxysmal  course.  Sometimes,  however,  the  paroxysmal  course  of 
the  fever  is  completely  hidden,  in  which  event  the  cases  bear  a  perplexing 
similarity  to  one  of  typhoid  fever.  Under  these  circumstances  the  problem 
can  be  solved  only  by  a  microscopic  examination  of  the  blood. 

Thayer  thus  sums  up  the  modifications  which  the  temperature-curve 
of  sestivo-autumnal  fever  may  undergo  : 

*'  (i)  Through  modifications  of  the  curve  in  the  individual  paroxysm  : 
(a)  The  lack  of  a  sharp  initial  elevation,  so  that  the  curve  rises  in  a  slow 
and  continuous  manner ;  (6)  the  occurrence  of  a  pseudo-crisis,  so  that  the 
attack  tends  to  lose  its  individuality ;  (c)  the  prolongation  of  the  paroxysm, 
which  is  usually  associated  with  an  exaggeration  of  the  thermic  oscillations 
during  the  fastigium. 

**  (2)  The  modifications  in  the  succession  of  the  paroxysms  may  be 
(a)  the  retardation  of  the  paroxysms  ;  (d)  the  prolongation  of  the  paroxysms, 
by  which  apyrexia  is  made  incomplete ;  (c)  the  occurrence  of  slight  oscil- 
lations in  temperature  during  the  period  which  ought  to  be  one  of  com- 
plete apyrexia ;  (d)  the  reduplication  of  the  attack." 

The  symptoms  associated  with  the  pyrexia  in  malarial  fevers  present 
the  greatest  variations  not  only  as  to  the  different  varieties  of  infection,  but 
also  as  to  the  cases  of  the  same  form  of  the  disease.  Much  depends  upon 
the  extent  of  infection,  the  general  health  of  the  patient,  and  the  prompt-' 
ness  with  which  proper  treatment  is  instituted.  The  early  enforcement  of 
proper  therapeutics  should  rob  the  disease  of  all  constitutional  symptoms 
belonging  to  the  malarial  cachexia. 

In  the  beginning  of  cases  of  malarial  intermittent  fever,  the  only 
symptoms  during  the  paroxysms  are  such  as  we  ordinarily  expect  to  find  in 
association  with  rigors  and  pyrexia  of  like  degrees  of  severity.  During 
the  interparoxysmal  period  the  patient  complains  of  great  prostration, 
together  with  a  number  of  subjective  symptoms  of  indefinite  character. 
Physical  examination  reveals  some  enlargement  of  the  spleen,  which,  in 
neglected  cases,  may  become  quite  marked. 

The  aestivo-autumnal  malarial  fevers  present  well-defined  constitutional 
symptoms ;  and  this  remark  applies  to  both  the  remittent  and  the  perni- 
cious forms  of  the  disease.  In  the  remittent  or  continued  malarial  fever 
the  symptoms  may  closely  simulate  those  of  typhoid,  owing  to  the  low 
delirium,  the  dry  brown  tongue,  the  great  prostration,  and  the  splenic  en- 
largement. An  associated  haematogenous  jaundice  speaks  in  favor  of 
malaria  as  opposed  to  typhoid  fever;  but  the  crucial  diagnostic  test  is 
found  in  the  effect  of  quinine,  which  will  produce  marked  relief  of  symp- 
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toms  in  the  malarial  cases.  The  blood  examination  also  gives  diagnostic 
information,  discovering  the  aestivo-autumnal  parasite  in  the  case  of  one 
disease,  and  the  Widal  reaction  in  the  case  of  the  other. 

Much  confusion  has  existed  for  years  respecting  the  diagnosis  of  the 
fevers  current  in  tropical  and  sub-tropical  regions.  It  seems  to  me  that  the 
effort  to  differentiate  many  types  is  a  waste  of  valuable  time,  and  that  the 
position  assumed  years  ago  by  Goodno,  and  later  by  Osier,  that  there  are 
but  two  forms  of  continued  fever  existent — one  due  to  typhoid  and  the 
other  to  malarial  infection^-is  the  correct  one. 

The  pernicious  malarial  fevers  present  a  symptomatology  that  is  not 
liable  to  be  confounded  with  that  of  typhoid  fever.  The  cases  of  this 
affection  may  be  divided  clinically  into  three  types  :  {a)  The  comatose^  char- 
acterized by  onset,  with  symptoms  of  profound  cerebral  disturbance,  as 
delirium  and  coma,  associated  with  high  fever.  The  patient  may  die  within 
a  few  hours,  or  he  may  regain  consciousness,  only  to  perish  in  the  next 
paroxysm.  {8)  The  algid  form,  characterized  by  a  sudden  onset,  as  in  the 
form  just  described  ;  but  the  symptoms  relate  to  the  gastro-intestinal  tract, 
and  include  nausea,  vomiting,  and  great  prostration.  While  the  patient 
may  complain  of  feeling  warm,  the  temperature  is  actually  subnormal.  The 
evidences  of  failing  circulation  are  well-marked,  {c)  The  gastro-enteric 
form,  in  which  vomiting  and  purging  are  the  prominent  symptoms.  The 
discharges  may  present  some  resemblance  to  those  of  cholera.  Ofttimes 
the  stools  are  blood-tinged,  or  they  may  consist  of  pure  blood.  The  j>a- 
tient  generally  dies  in  a  few  hours,  in  collapse,  {d)  The  hemorrhagic 
form  is  observed  only  after  the  malarial  infection  has  continued  for  a  con- 
siderable period  of  time.  The  bleeding  takes  place  from  the  various 
mucous  surfaces.  These  cases  are  apt  to  be  associated  with  profuse  sweats, 
which  of  themselves  arc  a  source  of  danger,  by  reason  of  the  great  pros- 
tration which  they  produce. 

The  symptoms  noting  a  chronic  malarial  cachexia  are  but  few  in  num- 
ber. They  include  anaemia,  enlargement  of  the  spleen,  haemorrhages, 
occasionally  jaundice,  and  irregular  fever.  This  list  of  symptoms  is  infini- 
tesimally  small,  when  viewed  in  comparison  with  the  host  of  phenomena 
which  one  so  frequently  hears  assigned  to  malarial  poisoning.  As  a  matter 
of  fact,  true  malaria  is  sufficiently  rare  to  be  a  curiosity,  providing  proper 
treatment  has  been  instituted.  Cases  in  which  this  condition  is  incorrectly 
diagnosed  are  as  numerous  as  the  leaves  of  the  forest. 

14.  Dengiie. 

The  fever  of  dengue  is  of  rapid  onset,  and  is  associated  with  rigors, 
headache,  backache,  and  general  soreness.  The  symptom  last  named  has 
led  to  the  application  of  '*  break -bone  fever.'*     The  maximum  temperature 
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is  attained  on  the  second  or  third  day,  when  the  temperature  falls  gradu- 
ally, reaching  the  normal  on  or  about  the  fifth  day.  There  may  follow  a 
secondary  fever  of  short  duration,  but  which  never  attains  the  maximum 
height  of  the  primary  fever.  The  temperature  in  dengue  may  reach  any 
point  between  101°  and  106°  F. 

The  rash  presents  no  diagnostic  features.  In  the  beginning  there 
may  be  a  rash  which  resembles  that  of  scarlatina  quite  closely.  It  is,  how- 
ever, of  but  short  duration.  On  about  the  fourth  or  fifth  day  of  the  dis- 
ease there  appears  another  eruption,  which  may  be  erythematous,  urticarial 
or  herpetic. 

The  only  disease  with  which  it  seems  possible  to  confound  dengue  is 
acute  articular  rheumatism.  But  dengue  lacks  the  articular  swellings,  and 
the  pains  are  diffused  over  numerous  other  portions  of  the  body.  Rheu- 
matic fever  does  not  present  the  eruptive  feature  of  dengue. 

In  the  presence  of  a  yellow  fever  epidemic  there  may  be  diagnostic 
difificulties  at  the  outset,  but  the  nature  of  the  case  should  not  long  remain 
in  doubt. 

The  prognosis  of  dengue  is  almost  invariably  favorable. 

15.  Cerebro-Spinal  Fever;  Cerebro-Spinal  Meningitis. 

Though  a  frequent  symptom  of  cerebro-spinal  fever,  fever  is  by  no 
means  a  constant  one,  as  it  is  often  noteworthy  because  of  its  absence ;  and 
even  when  present,  it  cannot  be  said  to  have  any  diagnostic  or  prognostic 
value,  because  of  the  great  variety  of  curves  presented  and  the  lack  of  re- 
lation between  the  degree  of  pyrexia  and  the  ultimate  result.  The  many 
complications  and  sequelae  make  their  impress  upon  the  fever-curve  of  the 
primary  disorder.  Even  though  the  latter  be  absent,  no  regularity  is  cer- 
tain. Fatal  cases  have  been  known  to  run  their  entire  course  without  fever 
on  the  one  hand,  and  have  been  characterized  by  hyperpyrexia  on  the 
other.  In  the  majority  of  cases  the  temperature  rises  on  the  first  or  second 
day  to  a  moderate  degree,  i.e.,  to  102°  F.  In  fatal  cases  it  may  continue 
to  rise  for  several  days ;  in  others  it  has  remained  slightly  above  normal 
until  near  the  end,  when  hyperpyrexia  suddenly  supervenes.  In  favorable 
cases  the  fever  disappears  by  lysis.  In  those  pursuing  a  chronic  course, 
!>.,  a  month  or  more,  there  are  usually  periods  of  apyrexia,  interrupted  by 
short  febrile  paroxysms. 

The  symptoms  associated  with  the  fever  are  many,  the  chief  of  which 
relate  to  the  nervous  system  and  the  skin.  There  are  also  disturbances  of 
the  pulse  and  respiration,  the  digestive  apparatus,  and  the  special  senses. 

The  symptoms  referred  to  the  nervous  system  include  headache,  pain 
in  the  back  and  extremities,  rigidity  and  contractures,  convulsions,  paraly- 
ses, delirium,  and  coma.  Of  all  these  symptoms,  the  headache  is  the  most 
constant ;  indeed,  it  is  never  absent.     It  may  invade  any  portion  of  the 
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head,  but  involves  the  frontal  and  occipital  regions  more  frequently  than 
other  parts.  It  soon  spreads,  however,  to  invade  the  entire  cranium,  and  is 
then  the  cause  of  most  excruciating  suffering.  The  backache  is  fairly  con- 
stant. It  is  generally  experienced  with  the  greatest  severity  in  the  cervical 
regions,  but  may  invade  other  localities,  or  even  the  entire  spine.  It  is 
greatly  aggravated  by  any  motion,  and  hence  compels  the  patient  to  assume 
a  state  of  complete  immobility.  The  pains  in  the  extremities  are  due  to 
irritation  of  the  posterior  spinal  nerve-roots,  and  are  usually  associated  with 
muscular  contractions.  The  rigidity  of  the  spine  may  be  sufficiently  great 
to  produce  opisthotonos,  and  seems  to  occur  independently  of  the  pain. 
The  rigidity  of  the  extremities  may  come  in  paroxysms,  and,  when  the 
muscles  of  the  jaw  are  involved,  may  suggest  the  possibility  of  tetanus. 
Convulsions,  when  present,  are  usually  epileptiform  in  type.  Sometimes, 
owing  to  the  peculiar  distribution  of  the  pathological  changes,  they  are 
localized.  The  paralyses  are  decidedly  irregular  in  their  types.  They  are 
to  be  regarded  as  among  the  infrequent  symptoms.  Delirium  and  coma 
present  no  points  to  distinguish  them  from  the  same  symptoms  occurring  in 
connection  with  other  cerebral  disorders. 

The  cutaneous  lesions  have  led  to  the  designation  "spotted  fever,"  so 
commonly  used  by  the  laity  when  speaking  of  this  disease.  They  are  by 
no  means  invariably  present,  nor  do  they  exhibit  some  particular  type,  as  in 
the  acute  exanthemata.  The  lesions  observed  include  herpes,  petechias  and 
rose-spots.  The  herpetic  vesicles  differ  in  no  particular  from  those  observed 
in  other  diseases.  They  appear  with  greatest  frequency  upon  the  face,  but 
may  involve  the  surface  of  the  trunk.  They  make  their  appearance  from 
the  second  to  the  fourth  day.  The  most  characteristic  of  the  eruptions  of 
cerebro-spinal  fever  is  the  petechial  blotches.  These  may  be  either  dis- 
crete or  confluent.  They  appear  early  in  the  disease,  and  especially  fre- 
quent about  the  medium-sized  joints.  The  rose-spots  simulate  the  eruption 
of  t>'phoid  fever,  but  are  relatively  uncommon,  as  compared  with  the  varie- 
ties already  named. 

The  lesions  of  the  eye  are  somewhat  numerous,  and  include  conjuncti- 
vitis, keratitis,  iritis,  irido-choroiditis  and  retinitis.  The  auditory  lesions  in- 
clude suppurative  disease  of  the  labyrinth,  semicircular  canals  and  tym- 
panum.    These  are  very  apt  to  cause  permanent  destruction  of  hearing. 

The  complications  include,  aside  from  the  disturbance  of  the  special 
sense-organs,  pericarditis,  nephritis,  arthritis  and  abscesses. 

The  great  variations  in  symptomatology  and  clinical  course  presented 
by  cerebro-spinal  fever  have  led  to  several  classifications  of  types  of  dis- 
ease. Of  these,  those  deserving  of  especial  mention  are  the  following, 
their  names  indicating,  with  a  fair  degree  of  accuracy,  their  symptomatic 
peculiarities  :  (a)  The  foudroyant ;  (d)  the  comatose  ;  (c)  the  inflammatory  ; 
((/)  the  typhoid  ;  (<)  the  delirious  ;  (/)  the  abortive  ;  (^)  the  petechial. 
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The  diseases  with  which  cerebro-spinal  fever  may  be  confounded  in- 
clude typhoid  fever,  influenza  and  tuberculous  meningitis. 

Typhoid  fcifer  rarely  presents  as  severe  a  type  of  headache  as  is  ob- 
served in  cerebro-spinal  fever,  nor  is  the  rigidity  of  the  spine  and  back  of 
the  neck  present.  The  rose-spots  of  typhoid  fever  appear  over  the  abdo- 
men. The  crucial  diagnostic  symptoms,  however,  include  the  agglutina- 
tion reaction  in  typhoid  fever,  and  Kernig's  sign  in  cerebro-spinal  meningitis. 

Influenza  is  not  capable  of  presenting  any  confusing  degree  of  resem- 
blance to  cerebro-spinal  fever  for  any  length  of  time.  In  its  incipienc>%  the 
sudden  acquisition  of  fever,  the  severe  pains  in  the  head,  back  and  extremi- 
ties, ofttimes  associated  with  delirium,  may  give  rise  to  suspicions  of  cerebro- 
spinal fever.  Properly-directed  inquiry  will  usually  disclose  the  sequence 
of  events  and  establish  the  nature  of  the  case.  Very  confusing,  if,  indeed, 
not  incapable  of  recognition,  are  those  cases  of  influenza  associated  with 
meningitis. 

The  differentiation  of  cerebro-spinal  fever  and  tubercular  meningitis 
is  at  best  doubtful.  Cases  of  the  latter  are  not  uncommon  at  times  when 
cerebro-spinal  fever  is  epidemic.  Tubercular  meningitis  does  not  usually 
appear  with  the  suddenness  observed  in  cerebro-spinal  fever.  Lumbar 
puncture,  as  proposed  by  Quincke,  is  at  times  an  invaluable  procedure,  but 
does  not  always  lead  to  positive  results.  The  tapping  occasionally  fails  to 
withdraw  any  fluid  ;  and,  even  when  successful,  the  fluid  not  infrequently 
contains  either  no  bacteria  whatever,  or  in  numbers  insufficient  to  make  the 
observations  conclusive.  In  the  majority  of  cases  it  may  be  regarded  as  a 
reliable  diagnostic  procedure. 

The  prognosis  of  cerebro-spinal  fever  should  always  be  guarded,  as  it 
is  a  very  dangerous  disease,  the  mortality  ranging  in  different  epidemics 
from  33  to  75  per  cent. 

16.  Relapsing  Fever. 

The  temperature-changes  of  relapsing  fever  are  characteristic  and 
briefly  described.  The  onset  is  rapid,  and  is  associated  with  rigors  and 
profound  prostration.  The  temperature  reaches  anywhere  from  102°  to 
104°  F.,  remaining  at  or  about  this  point,  with  morning  remissions  and 
evening  exacerbations,  for  about  a  week,  when  it  disappears  by  crisis. 
Then  succeeds  a  period  of  so-called  apyrexia  lasting  for  several  days,  during 
which,  however,  the  temperature  does  not  always  recede  to  the  normal 
point.  Then  succeeds  a  fresh  accession  of  fever,  which  ordinarily  is  not  as 
severe  as  the  first  paroxysm.  High  temperature  in  relapsing  fever  does  not 
necessarily  imply  an  unfavorable  prognosis. 

This  disease  is  observed  in  communities  living  under  unfavorable  hy- 
gienic surroundings,  as  bad  air,  insufficient  and  improper  food,  and  filth. 
It  occurs  in  epidemic  form,  and  is   dependent  upon  the  presence  of  the 
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spirillum  Obermeieri  in  the  blood  during  the  febrile  paroxysm.     {P7i/e  sec- 
tion on  the  Blood.) 

The  associated  symptoms  are  pretty  much  the  same  as  observed  in  the 
low  fevers,  including  headache,  sharp  general  pains,  severe  sweating,  ex- 

Fu..  i8. 


Temperature-curve  of  relapsing  fever.     (After  Murchison). 

hausting  diarrhoea,  and  haemorrhages  from  the  gastro-intestinal  and  urinary 
tracts. 

The  average  mortality  of  this  disease  is  not  high.  Death  is  usually 
the  result  of  some  complication,  as  pneumonia,  abscess  of  the  liver,  throm- 
bosis, uraemia,  etc. 

17.  Yellow  Fever. 

In  this  disease  the  fever  reaches  its  height  within  a  few  hours  after  the 
onset  of  the  attack  ;  certainly  the  maximum  is  not  delayed  later  than  the 
evening  of  the  third  day.  Then  the  temperature  begins  to  fall,  interrupted 
or  not  by  evening  exacerbations.  Defervescence  is  completed  by  the  fifth 
day  in  favorable  cases.  It  is  succeeded  by  a  period  of  depression,  during 
which  the  temperature  may  be  subnormal.  Sometimes  the  initial  fever  of 
this  disease  is  divided  into  two  periods  of  three  days  each,  separated  by  a 
marked  remission.  The  temperature  of  yellow  fever  affords  a  valuable 
prognostic  sign.  Cases  in  which  the  maximum  does  not  exceed  103°  F. 
almost  invariably  recover.     Those  in  which   the  temperature  ranges  from 
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103^  to  105°  F.  offer  a  grave  prognosis,  the  gravity  being  proportionate  to 
the  height  of  the  fever.  A  temperature  above  105°  F.  is  strongly  sug- 
gestive of  a  fatal  issue.     The  fever  sometimes  attains  a  height  of  108°  F. 

While,  then,  yellow  fever  adopts  a  definite  type,  the  diagnosis  of  the 
disease  is  a  difficult  if  not  an  impossible  matter,  unless  it  is  known  that  the 
disease  is  prevalent  in  the  community.  Even  then,  an  attack  of  bilious  re- 
mittent fever  occurring  at  such  times  may,  because  of  its  symptomatic  re- 
semblance to  yellow  fever,  be  incorrectly  diagnosed.  In  bilious  remittent 
fever  the  vomited  matters  contain  bile  instead  of  blood  ;  the  temperature- 
charts  in  the  two  diseases  present  different  types  of  curves  ;  the  malarial 
parasite  will  be  found  in  the  blood  in  bilious  remittent  fever. 

The  positive  symptoms  associated  with  the  fever  include  the  slowing 
of  the  pulse  with  the  rise  of  the  fever,  the  yellowish  discoloration  of  the 
conjunctivae  and  skin,  and  albuminuria. 

In  the  beginning  of  the  disease  the  pulse  is  rapid  in  proportion  to  the 
height  of  the  fever.  After  the  second  or  third  day  this  parallelism  between 
temperature  and  pulse  is  disturbed,  the  fever  continuing  to  increase,  while 
the  pulse  drops  in  frequency. 

Albuminuria  is  always  present.  It  is  first  noticed  about  the  third  day. 
In  severe  cases  it  may  appear  earlier.  As  a  rule  it  is  transient,  but  in  many 
instances  it  is  associated  with  all  the  characteristic  features  of  acute  nephritis, 
the  patient  dying  from  uraemia. 

The  face  of  the  patient  presents  some  important  symptoms.  In  the 
beginning  it  is  flushed,  and  is  associated  with  injection  of  the  eyes,  and  tume- 
faction of  the  eyelids  and  lips.  Careful  inspection  will  furthermore  discover 
a  yellowish  discoloration  of  the  conjunctivae  and  the  skin  of  the  face.  In 
severe  and  prolonged  cases  of  yellow  fever,  this  jaundiced  hue  is  a  prom- 
inent feature. 

In  the  early  stage  of  yellow  fever  gastric  irritability  may  be  present,  but 
the  vomited  matters  consist  of  mucus,  or  possibly  of  a  grayish  fluid.  In 
the  last  stage,  on  the  other  hand,  there  is  vomiting  of  altered  blood,  giving 
rise  to  the  well-known  and  often-described  **  black-vomit."  This  is  always 
to  be  regarded  as  an  unfavorable  symptom,  though  not  a  necessarily  fatal 
one.  Haemorrhages  may  take  place  into  the  skin  and  mucous  membranes 
generally. 

Ideas  concerning  the  etiology  of  yellow  fever  have  undergone  radical 
changes  in  the  past  few  years.  This  disease  is  now  recognized  as  non- 
communicable  by  contact  with  patients  or  by  fomites.  Careful  experimen- 
tation, frequently  repeated,  has  demonstrated  this  beyond  all  question.  The 
transmission  of  yellow  fever  is  possible  only  through  one  variety  of  mosquito, 
namely,  the  Culcx fasciata.  Mosquitoes  cannot  infect  themselves  with  the 
yellow-fever  germ  except  by  biting  patients  within  the  first  four  days  of 
the  disease.     Mosquitoes  themselves  do  not  become  capable  of  transmitting 
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the  disease  until  twelve  or  thirteen  days  later.     Thereafter,  they  are  ever  a 
source  of  danger  to  whoever  they  bite. 

18.  Influenza;  La  Grippe. 

The  variety  of  types  which  cases  of  influenza  may  assume  makes  the 
symptomatology  of  the  disease  a  difficult  subject  to  epitomize.  Still  there 
are  certain  phenomena  which  are  common  to  most  cases.  These  include 
sudden  onset,  with  fever  in  association  with  severe  headache,  general  ach- 
ing, and  prostration  disproportionate  to  the  other  symptoms.  But  even 
these  symptoms  are  not  identical  in  all  cases.  The  type  of  fever  in  influenza 
is  not  a  fixed  one.  It  may  follow  a  continuous,  remittent  or  intermittent 
course,  or  it  may  be  of  a  sudden  or  gradual  onset.  Ordinarily  the  temper- 
ature rises  rapidly,  and  within  a  few  hours  may  reach  104°  F.  When  there 
are  no  complications,  the  acme  is  reached  on  the  initial  day  of  the  disease, 
or,  at  the  latest,  the  end  of  the  second  day.  Generally  the  fever  is  of  short 
duration,  disappearing,  as  a  rule,  within  three  or  four  days,  but  in  advance 
of  the  associated  symptoms.  Goodhart  makes  the  statement  that  in  many 
cases  it  ran  twelve  or  more  days,  and  **  in  not  a  few  it  ran  the  twenty-one- 
day  fever  of  typhoid  very  close."  It  is  generally  believed  that  these  per- 
sistently high  temperatures  are  to  be  explained  by  the  existence  of  some 
complications,  usually  respiratory.  That  these  are  not  always  discovered 
is  due  to  careless  examinations  or  lack  of  skill.  The  hyperpyrexia  some- 
times observed  during  the  course  of  influenza  is  likewise  dependent  upon 
some  complication.  The  possibility  of  influenza  occurring  without  fever 
has  been  suggested.  Analogous  cases  of  other  infectious  diseases  have  been 
observed,  and  it  is  natural  to  believe  that  the  same  may  apply  to  influenza. 

Usually  the  only  rigor  is  the  one  initiating  the  attack.  Remarkable 
and  interesting  exceptions  have  been  reported,  in  which  the  rigors  were 
repeated  daily  for  some  time,  causing  strong  suspicion  that  the  cases  in 
hand  were  due  to  suppuration. 

Profuse  sweating  is  of  common  occurrence  after  the  third  day  of  the 
disease.     It  seems  to  be  symptomatic  of  the  prostration. 

The  subjective  symptoms  are  present  from  the  ver>'  inception  of  the 
fever.  They  include  pains  in  any  and  all  parts  of  the  body.  The  headache 
in  particular  is  distressing.  It  sometimes  drives  the  patient  frantic, — even 
to  delirium.  The  pains  throughout  the  body  are  generally  referred  to  the 
deeper  structures,  and  are  aggravated  by  any  motion. 

According  to  the  type  of  the  disease,  the  remaining  symptoms  are 
respiratory,  gastro-enteric,  or  nervous.  Those  presenting  respiratory  and 
gastro-intestinal  symptoms  are  generally  classed  as  of  the  catarrhal  variety. 
The  respirator}'  symptoms  include  profuse  coryza,  conjunctival  injection 
with  lachrymation,  harassing  paroxysmal  cough  with  or  without  expectora- 
tion.    Physical  examination  of  the  chest  discovers  the  signs  of  inflammation 
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of  the  larger  bronchial  tubes.  The  cough  is  inclined  to  persist  for  a  num- 
ber of  days  after  the  patient  is  otherwise  well.  In  the  gastro-intesHnal  cases 
there  are  nausea  and  vomiting,  epigastric  and  abdominal  pain,  and  diarrhoea. 
The  nervous  variety  presents  the  catarrhal  symptoms,  and,  in  addition,  there 
is  an  exceptionally  severe  headache ;  the  special  senses  are  hyperaesthetic  ; 
delirium  or  flightiness  is  common  ;  pulse  and  respiration  are  slow,  and  pros- 
tration is  great. 

The  possible  complications  and  sequelae  of  influenza  are  many.  Indeed, 
it  is  safe  to  say  that  there  is  hardly  a  disease  which  has  not  had  one  or  more 
examples  attributed  to  this  cause.  It  is  doubtless  true  that  la  grippe  is  a 
serious  affection,  owing  to  its  after  effects ;  but  there  can  be  no  doubt  that 
its  dire  influence  on  the  health  of  its  victims  has  been  overdrawn.  The 
complication  and  sequelae  relate  almost  exclusively,  in  well-authenticated 
cases,  to  lesions  of  the  lungs,  heart  and  nervous  system.  Of  the  pulmon- 
ary difficulties,  bronchitis,  broncho-pneumonia,  and  occasionally  croupous 
pneumonia,  deserve  especial  mention.  In  most  cases  presenting  these  com- 
plications, carelessness  during  convalescence  or  persistent  neglect  during 
the  early  days  of  the  disease  afford  the  proper  explanation  of  their  advent. 
An  attack  of  influenza  undoubtedly  intensifies  any  predisposition  to  tuber- 
culosis that  may  be  present. 

Of  the  cardiac  complication,  myocardial  weakness  is  most  commonly 
observed.  This  may  be  perpetuated,  and  eventually  the  patient  dies  of  a 
chronic  myocardial  degeneration.  The  heart- weakness  is  at  times  a  serious 
problem  during  the  course  of  the  illness. 

The  post-influenzal  neurasthenia  constitutes  the  most  frequent4y  ob- 
served of  the  sequelae.  The  symptoms  may  consist  of  general  weakness 
or  prostration  ;  they  may  be  mental,  the  patient  manifesting  melancholia, 
mania,  or  hypochondriasis. 

The  prognosis  of  uncomplicated  cases  of  influenza  is  favorable,  most 
cases  recovering  in  the  course  of  a  week,  though  required  to  observe  pre- 
cautions against  exposure  and  over-exertion  for  several  days  longer.  The 
complications  may  become  quite  a  serious  matter,  especially  broncho-  and 
croupous  pneumonia. 

19.  Miliarj'  Fever. 

In  miliary  fever,  high  temperature  is  a  prominent  feature  from  the  in- 
ception of  the  disease.  In  grave  cases  it  may  rise  to  104°  or  105°  F. 
It  is  sometimes  preceded  by  severe  and  long-continued  chills.  It  is  asso- 
ciated with  profuse  sweating — hence  the  name  "sweating  sickness" — and 
severe  epigastric  distress.  The  eruption  is  manifested  on  the  third  or  fourth 
day  as  small,  irregular  spots,  which  in  a  few  hours  give  place  to  numerous 
vesicles.  These  dry  in  two  or  three  days  and  form  crusts,  which  drop  off", 
leaving  no  scars. 

Ordinarily  the  prognosis  of  miliary  fever  is  favorable.     In  exceptional 
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epidemics,  for  reasons  not  understood,  the  fatality  may  reach  80  per  cent. 
of  the  cases. 

20.  The  Septic  Fevers, 

The  septic  fevers  include  (a)  Saprsemia ;  (d)  Septicaemia ;  and  (c) 
Pyaemia. 

By  saprcemia  is  meant  a  saprophytic  intoxication.  It  is  due  to  poisoning 
by  the  chemical  products  of  bacteria.  The  presence  of  bacteria  has  nothing 
to  do  with  it.  Its  symptoms  result  from  the  introduction  of  the  poison, 
and  are  mild  or  severe  according  to  the  size  of  the  dose.  They  cannot  be 
increased  excepting  by  the  introduction  of  additional  putrefying  matter  ; 
there  are  no  bacteria  in  the  system  to  perpetuate  the  trouble,  if  the  dose  of 
poison  is  within  the  limits  of  recovery.  Good  examples  of  sapraemia  are 
found  after  deliver)'  or  abortion,  when  portions  of  placenta  or  blood-clot 
are  permitted  to  remain  in  the  uterus  and  undergo  decomposition  ;  the 
presence  of  blood  in  the  peritoneal  cavity  after  surgical  operation  or  ab- 
dominal traumatism.  In  order  that  the  putrefying  material  can  intoxicate, 
it  is  essential  that  it  be  in  contact  with  a  surface  capable  of  rapid  absorp- 
tion.    The  uterine  cavity  and  the  peritoneum  are  good  examples. 

Van  Lennep  in  his  Surgical  Lectures  recognizes  a  sub-variety  of  sap- 
raemia,  which  he  designates  *'  septic  intoxication.**  It  is  due  to  the  absorp- 
tion of  poisons  from  foci  of  suppuration  in  large  doses  and  rapidly.  The 
symptoms  are  those  of  saprophytic  intoxication.  Examples  of  this  condi- 
tion are  found  in  the  sudden  bursting  of  an  abscess  in  an  absorbing  cavity  ; 
opening  an  abscess  and  not  protecting  the  lymph  spaces  which  have  been 
divided  ;  and  the  damming  back  of  pus  by  too  tight  packing. 

By  septiceemia  we  mean  septic  infection.  It  is  dependent  not  only  upon 
the  entrance  into  the  system  of  the  products  of  bacteria,  but  also  upon  the 
presence  of  the  bacteria  themselves  in  the  circulation.  Hence  it  is  sometiities 
called  bactercemia.  The  symptoms  are,  however,  dependent  upon  septic 
intoxication  ;  but,  by  reason  of  the  presence  of  the  bacteria,  the  poison  is 
capable  of  constant  addition.  The  initial  dose  may  be  insufficient  to  pro- 
duce serious  manifestations,  and  yet,  because  of  the  continued  generation 
of  the  chemical  products  of  the  bacteria  within  the  body,  the  cases  of  this 
disease  are  nearly  always  attended  by  serious  results.  Unlike  sapraemia,  it 
is  infectious. 

Pyicmia  is  a  septicaemia  associated  with  abscess  formation  in  various 
portions  of  the  body. 

{a)  SapraBmia. — In  the  presence  of  wounds  capable  of  giving  rise 
to  the  conditions  above  stated,  there  will  appear,  as  announcing  the  onset 
of  saprsimia,  a  rigor  followed  very  shortly  by  a  rise  of  temperature  to 
103°  F.,  or  more.  With  this  there  will  be  headache,  coated  tongue,  loss 
of  appetite,  vomiting,  rapid  pulse,  and  scanty  urine.  In  the  more  severe 
cases,  the  complexus  of  symptoms  which  we  are  accustomed  to  designate 
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"  typhoid  **  are  present.  These  include  delirium,  dry,  brown  tongue,  sordes 
on  mouth  and  lips,  diarrhoea,  jaundice  and  petechias  In  fatal  cases  it  is 
not  unusual  for  the  temperature  to  fall  towards  the  end,  the  pulse  at  the 
same  time  growing  weaker  and  more  rapid.  Death  usually  takes  place 
on  the  second  or  third  day,  or  it  may  be  prolonged  for  a  week.  Favorable 
cases  make  a  rapid  recovery  on  removal  of  the  exciting  cause. 

{b)  SeptiC8Bmia. — Septicaemia  occurs  for  the  most  part  as  the  result 
of  infection  by  the  micro-organisms  of  suppuration,  namely,  the  staphylo- 
coccus pyogenes  aureus  and  the  streptococcus  pyogenes.  Some  few  cases 
arise  from  the  gonococcus,  the  pneumococcus,  and  the  bacterium  coli  com- 
mune. "  Although  the  micro-organisms  do  not  go  freely  in  the  circulating 
blood,  they  get  into  it,  and.  are  carried  by  it  and  deposited  in  various  parts  ; 
after  death  it  is  not  uncommon  to  find  in  cases  of  septicaemia  numerous  capil- 
laries throughout  the  body  blocked  with  collections  of  cocci,  which  have 
not  yet  led  to  abscesses.  In  these  cases  the  organisms  have  become  adher- 
ent to  the  endothelium  of  the  blood-vessels ;  and,  having  succeeded  in 
overcoming  the  resistance  of  these  cells,  they  grow  there,  and  form  the 
plug  which  is  found  after  death.*'     (Cheyne.) 

In  most  cases  the  pyogenic  cocci  can  be  found  in  the  blood,  but  in 
small  numbers,  by  careful  examination. 

The  symptoms  are  preceded  by  a  period  of  incubation  or  so-called 
surgical  fever,  followed  by  gradually  increasing  **  up-hill  and  down  dale 
temperature-curve.'*  The  associated  symptoms  include  anorexia,  indiges- 
tion, headache,  and  the  so-called  typhoid  state.  There  is  rarely  chill ; 
other  symptoms  include  increasing  prostration,  increased  rapidity  and  weak- 
ness of  the  pulse,  diarrhoea  which  soon  becomes  colliquative,  scanty  urine 
going  on  to  suppression,  indifference  of  apathy,  low  delirium,  stupor,  coma, 
and  death.  In  the  case  of  surgical  septicaemia,  the  appearances  and  extent 
of  the  wound  do  not  suggest  the  gravity  of  the  general  symptoms.  Thus 
a  small  infected  wound,  as  from  the  puncture  or  cut  of  a  dissecting-knife,  is 
succeeded  by  such  severe  symptoms  as  to  make  the  generation  of  the  poison 
by  bacteria  within  the  body  the  only  conclusion  possible.  In  these  cases 
there  are  also  local  changes  to  assist  in  the  diagnosis.  These  include  red 
lines  or  streaks  coursing  along  the  affected  extremity  from  the  wound,  and 
due  to  lymphangitis.  The  lymph  glands  themselves  may  suffer  and  become 
inflamed,  eventually  undergoing  suppuration. 

(r)  PyaBinia. — The  febrile  manifestations  of  pyaemia  are  of  sudden 
onset,  although  for  several  days  preceding  there  may  have  been  pro- 
dromal symptoms.  There  is  first  a  severe  rigor,  which  is  followed  by 
fever  of  very  high  degree,  and  this,  in  turn,  is  succeeded  by  a  profuse  and 
exhausting  sweat.  These  phenomena  tend  to  recur  irregularly.  The  varia- 
tions of  temperature  from  hour  to  hour  are  so  remarkable  that  a  correct 
conception  of  the  febrile  curve  can  be  had  only  by  taking  the  temperature 
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of  the  patient  every  two  hours.  To  the  uninitiated,  the  case  may  well  sim- 
ulate the  phenomena  of  malarial  intermittent,  from  which  it  differs,  how- 
ever, in  the  marked  irregularity  of  the  return  of  the  chills,  fever  and  sweat. 
The  height  of  fever  attainable  is  at  times  remarkable,  i  io°  F.  having  been 
reported.  During  the  intervals,  the  temperature  usually  remains  about  ioo° 
or  ioi°  F.,  but  it  may  drop  to  normal,  or  even  become  subnormal. 

The  symptoms  associated  with  the  fever  vary  according  to  the  distri- 
bution of  the  suppurative  processes  and  the  degree  of  infection  and^  intoxi- 
cation. The  pulse  is  rapid  and  weak,  and  in  the  late  stages  irregular  and 
uncountable.  Examination  of  the  blood  shows  a  leucocytosis,  and,  bacte- 
riologically,  the  micro-organisms  of  suppuration.  Dyspnoea  of  moderate 
extent  is  not  unusual.  It  is  the  result  of  a  variety  of  causes,  including 
metastatic  pulmonary  abscesses,  pleurisy,  bronchitis,  or  oedema  of  the  lungs. 
The  urine  contains  a  small  quantity  of  albumin,  and,  in  the  presence  of  a 
renal  abscess,  blood  and  pus.  The  mind  usually  remains  clear  until  late  in 
the  disease ;  there  are  hyperaesthesiae  of  the  special  senses,  and  general 
restlessness.  Jaundice,  erythematous  rashes  and  the  clinical  signs  of  abscess 
complete  the  picture  of  pyaemia. 

It  may  seem  to  the  reader  that  a  consideration  of  the  septic  fevers  is 
out  of  place  in  a  work  devoted  to  medical  diagnosis.  In  the  present  day 
of  antiseptic  surgery'  it  is  getting  to  be  a  well-recognized  fact  that  septic 
infections  are  exceptional  in  surgical  cases,  and  they  do  occur  with  remark- 
able frequency  as  an  intercurrent  or  terminal  condition  of  many  so-called 
medical  disorders.  The  number  of  diseases  which  may  thus  present  the 
phenomena  of  septic  infection  is  surprisingly  large,  and  to  the  list  may  be 
added  still  others  in  which  there  is  a  mixed  infection.  Of  the  strictly  septic 
disorders  of  special  interest  to  the  physician  are  phlebitis,  malignant  endo- 
carditis, septic  sinus  thrombosis,  pylephlebitis,  etc.  Examples  of  mixed 
infections  are  found  in  suppurative  processes  with  infection  complicating 
typhoid  fever,  croupous  pneumonia,  tuberculosis  and  gonorrhoea. 

Many  chronic  disorders  destroy  life,  not  by  reason  of  the  special 
changes  belonging  to  them,  but  because  of  infections.  This  subject  has 
been  studied  thoroughly  by  Flexner.  He  has  demonstrated  that  such  in- 
fections are  very  common  in  Bright's  diseases,  arterio-sclerosis,  heart  dis- 
eases, cirrhosis  of  the  liver,  and  other  chronic  disorders.  The  infection 
seems  to  attack  with  especial  frequency  the  serous  membranes,  giving  rise 
to  pleurisy,  meningitis,  pericarditis  and  peritonitis. 

The  diagnosis  of  the  septic  fevers  should  not  prove  to  be  a  matter  of 
much  difficulty.  The  initial  chill  in  medical  cases  is  usually  interpreted  as 
of  nervous  origin,  but  if  trouble  to  make  a  temperature-observation  is 
taken,  the  temperature  will  be  found  to  have  risen  considerably.  Occur- 
ring in  the  course  of  one  of  the  acute  infectious  diseases,  the  impress  of  the 
complicating  disorder  upon  the  temperature-curve  of  the  primary  affection 
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should  lead  to  proper  conclusions.  The  confounding  of  pyaemia  with  ma- 
larial fevers,  even  those  of  the  pernicious  type,  is  inexcusable.  The  history 
of  a  cause  capable  of  starting  sepsis  constitutes  an  important  factor  in  the 
diagnosis,  but  may  not  always  be  forthcoming.  Those  of  an  obscure  na- 
ture, or  liable  to  be  overlooked,  include  nasal  suppuration,  carious  teeth, 
ulceration  of  the  mouth,  rectal  disease  and  gonorrhoea. 

The  prognosis  of  the  septic  fevers  is  decidedly  unfavorable.  Cases  of 
sapraemia  in  which  the  condition  is  diagnosed  before  the  patient  has  re- 
ceived too  large  a  dose  of  the  poison,  and  the  source  has  been  promptly 
removed,  may  make  rapid  recoveries.  The  majority  of  cases  of  septicaemia 
and  pyaemia  die  without  surgical  interference. 

21.  Malta  Fever. 

The  pyrexia  of  Malta  fever  is,  as  a  rule,  of  the  continued  type  ;  but  a 
few  cases  present  a  remittent  or  an  intermittent  temperature-curve.  The 
best  authorities  until  recently  claimed  that  this  fever  was  but  a  modified 
typhoid,  and  there  was  much  to  be  said  in  fevor  of  this  view.  It  is  now 
known  that  each  of  these  diseases  is  dependent  upon  its  own  specific  micro- 
organism. The  temperature-curve  of  Malta  fever,  moreover,  presents  cer- 
tain remarkable  departures  from  that  ordinarily  observed  in  typhoid.  The 
onset  of  the  pyrexia  is  more  rapid  than  in  typhoid  fever.  In  mild,  uncom- 
plicated cases,  the  temperature  attains  103°  to  104°  F.  during  the  first  week 
or  ten  days,  and  then  drops  gradually,  reaching  the  normal  at  the  end  of 
the  second  or  third  week.  In  the  typical  case  the  temperature  rises  rapidly 
to  105°  F.  or  thereabouts,  sinking  to  normal  in  the  course  of  the  fourth 
week.  There  ensues  a  period  of  a  week  or  ten  days  in  which  the  temper- 
ature remains  at  normal,  or  a  little  above  that  point.  Then  comes  a  return 
of  fever,  which,  however,  is  of  shorter  duration  than  the  first  attack  ;  and 
this,  in  turn,  is  followed  by  a  period  of  comparative  apyrexia.  Then  a 
third  relapse  occurs,  and  this  is  less  severe  than  the  second.  Thus,  with 
relapses  and  intermissions,  the  fever  in  ordinary  cases  runs  a  course  of  one 
hundred  days  and  upwards. 

22.  Fever  of  Infantile  Indigestion. 

If,  in  the  case  of  an  infant  or  young  child,  a  sudden  rise  of  tempera- 
ture occurs  without  premonitory  symptoms,  and  if  scarlatina  can  be  ex- 
cluded from  the  diagnosis,  and  evidences  of  local  inflammation  are  not 
forthcoming,  there  is  every  probability  that  gastric  or  gastro-intestinal  dis- 
ease is  the  casus  tnali.  In  case  of  doubt,  the  differentiation  of  this  fever 
from  scarlatina  is  aided  by  the  pulse-rate.  In  the  latter,  the  pulse  is  dis- 
proportionately rapid  to  the  height  of  the  fever. 

The  fever  of  infantile  indigestion  is  commonly  referred  to  by  family 
practitioners  as  gastric  fever,  and  in  this  sense  the  use  of  the  term  is  per- 
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missible.  Unfortunately,  however,  it  has  also  been  employed  to  designate 
the  mild  typhoids  of  infancy  and  childhood,  but  here  it  is  a  misnomer.  The 
fever  of  infantile  indigestion  has  no  special  features  other  than  its  sudden 
advent.  It  may  be  continued  or  remittent ;  of  long  or  short  duration.  It 
is  limited  entirely  by  the  causative  factors,  namely,  a  mild  toxaemia  arising 
from  the  absorption  of  the  products  of  mal-digestion. 

23.  Fever  in  Morphia  Habitues. 

Levenstein  is  the  authority  for  the  statement  that  morphia  habitues 
may  suffer  from  an  intermittent  fever,  the  result  of  addiction  to  .that  drug. 
The  temperature  may  rise  to  104°  F.  Quinine  has  no  effect  in  subduing 
it,  while  a  dose  of  morphia  brings  prompt  relief 

24.  Hepatic  Intermittent  Fever. 

Pathologically,  the  separate  mention  of  a  hepatic  intermittent  fever  is 
hardly  allowable ;  but  clinically,  the  use  of  the  term  is  both  convenient 
and  practical  because  of  the  well-defined  symptom-complex.  Almost  cer- 
tainly it  is  but  one  of  the  phases  of  septic  fever,  although  Charcot  attributed 
it  to  the  presence  of  a  special  ferment  in  the  bile  passages,  and  others  have 
held  that  it  is  of  purely  nervous  origin.  Hepatic  intermittent  fever  is  espe- 
cially liable  to  occur  in  connection  with  catarrhal  cholangitis  with  gall- 
stones. The  paroxysms  of  fever  bear  a  remarkable  resemblance  to  those 
of  malarial  origin,  passing  through  the  three  stages  of  chill,  fever  and 
sweat.  They  are  associated  with  jaundice,  which  increases  in  intensity  with 
each  paroxysm  of  fever.  Fever  and  jaundice  may  persist  for  a  long  time. 
Cases  of  three  years'  duration  have  been  reported.  The  rigors  are  often 
intense,  and  during  the  fever  the  temperature  may  rise  to  105^  or  106^  F. 
The  paroxysms  may  be  quotidian,  tertian  or  quartan.  Pains  in  the  liver 
and  gastric  disturbances  are  associated  with  the  attacks. 

S5.  Syphilis. 

The  existence  of  syphilitic  fever  very  often  escapes  observation  owing 
to  the  other  clinical  phenomena,  which  are,  as  a  rule,  far  more  obtrusive. 
There  exists  quite  a  divergence  of  opinion  as  to  its  origin.  Some  syphilog- 
raphers  plead  for  an  essential  fever,  a  specific  effect  of  the  infection.  Others, 
and  these  constitute  the  majority,  assert  that  the  fever  and  its  intensity  are 
dependent  entirely  upon  the  severity  of  the  associated  lesions.  Rise  of 
temperature  is  observed  just  prior  to  the  first  cutaneous  outbreak,  and  is 
very  apt  to  be  renewed  on  the  appearance  of  fresh  manifestations.  The 
ulceration  and  pustular  lesions  in  particular  are  capable  of  producing  high 
temperature.  Sometimes  the  fever  precedes  the  outbreak  by  many  days. 
In  such  cases  it  is  not  unnatural  that  a  diagnosis  of  typhoid  fever  is  made. 
Fournier  describes  the  syphilitic  fever  as  occurring  in  three  types  :  (a)  In- 
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termittent ;  (b)  continued  ;  (c)  vague,  irregular  type.  The  fever  occurring 
during  the  initial  stages  is  known  as  the  eruptive  fever.  The  temperature 
occasionally  rises  to  as  high  as  104°  F.,  usually,  however,  remaining  below 
102°  F.  The  evening  temperature  is  ordinarily  about  one  degree  higher 
than  that  of  the  morning.  Its  intensity  seems  to  be  favored  by  general  de- 
bilitated conditions  and  the  female  sex. 

26.  The  Ansemlas. 

The  occurrence  of  fever  in  the  course  of  the  malignant  anaemias  is 
remarkably  regular,  though  physicians  do  not  seem  to  have  fully  awakened 
to  this  fact.  The  temperature-curve  has  no  special  characteristic,  unless  it 
is  irregularity.  In  Hodgkin's  disease  and  pernicious  anaemia  the  tempera- 
ture may  rise  to  as  high  as  106°  or  107°  F.,  especially  in  the  later  stages. 
The  remissions  are  marked  ;  indeed,  they  may  amount  to  intermissions.  A 
gradual  lessening  of  the  fever  may  be  observed  during  the  terminal  days 
of  these  diseases.  The  supervention  of  fever  upon  anaemia,  with  enlarged 
glands,  should  not  lead  the  observer  to  the  conclusion  that  an  inflammatory 
or  septic  condition  is  about  to  set  in. 

27.  Cholera  Infantum. 

The  temperature  in  cholera  infantum  is  unusually  high, — sufficiently 
so  to  suggest,  at  times,  the  possibility  of  the  case  being  one  of  thermic 
fever.  It  is  usually  associated  with  coolness  of  the  surface,  notwithstand- 
ing the  fact  that  the  thermometer  in  the  rectum  indicates  a  bodily  tempera- 
ture of  from  102°  to  104*^  F.  in  average  cases,  and  in  those  ending  fatally 
as  high  as  107°  or  108°  F. 

28.  Acute  Peritonitis. 

The  febrile  symptoms  of  acute  peritonitis  are  such  as  to  make  them 
valuless  for  either  diagnostic  or  prognostic  purposes.  Some  cases  are 
characterized  by  high  fever,  and  others  by  normal  or  even  subnormal  tem- 
perature. The  incidence  of  perforation  of  a  hollow  organ  is  associated  with 
fall  of  temperature,  as  is  also  the  advent  of  haemorrhage.  A  subnormal 
temperature  running  for  several  days  is  often  noticed  in  severe  and  fatal 
cases.  Sometimes  just  before  death  there  is  a  sudden  appearance  of  hyper- 
pyrexia, which  is  explained  on  the  theory  that  the  heat -controlling  centres 
are  disturbed  by  the  circulation  of  blood  contaminated  with  septic  matter. 
When  associated  with  gangrene  of  the  bowels,  the  temperature  is  apt  to  fol- 
low a  high  range.  When  peritonitis  finds  its  origin  in  the  pelvis,  the  fever 
is  generally  that  of  septicaemia.  While  the  above  generalizations  constitute 
a  partial  guide,  the  clinician  must  expect  wide  departures  from  the  principles 
thus  laid  down.  Local  complications  and  constitutional  states  may  bring 
about  the  widest  possible  fluctuations. 


8o     CHANGES  AND  COURSE  OF  FEBRILE  AFFECTIONS. 

29.  Appendicitis. 

The  general  remarks  made  concerning  peritonitis  apply  with  equal  force 
to  appendicitis.  One  cannot  in  either  disease  be  guided  by  the  intensity  of 
the  febrile  process  to  the  formation  of  an  idea  as  to  the  gravity  of  the  local 
disease.  Many  cases  of  appendicitis  run  their  fatal  course  with  scarcely  a 
febrile  rise.  Fever,  then,  is  not  to  be  entertained  as  an  essential  diagnostic 
symptom.  At  the  same  time,  its  association  with  the  chaiacteristic  p>ain 
must  always  be  regarded  as  having  positive  diagnostic  value.  Also  the 
gradual  lowering  of  the  temperature,  with  general  improvement  of  other 
symptoms,  is  of  favorable  omen. 

30.  Glandular  Fever. 

Glandular  fever  is  not  characterized  by  a  high  special  temperature- 
curve.  The  temperature,  as  a  rule,  ranges  from  ioi°  to  103°  F.  It  is  a 
specific  infectious  disease  without  eruption,  and  associated  with  adenitis, 
involving  especially  the  anterior  cervical  glands.  The  glandular  enlargement 
and  the  fever  attain  their  maximum  on  about  the  third  day  of  the  disease. 
The  fever  does  not  begin  to  fall  rapidly  until  the  last  group  of  glands  in- 
volved begins  to  diminish  in  size.  The  diagnosis  depends  upon  the  exclu- 
sion of  other  causes  known  to  produce  acute  lymphatic  enlargements. 

31.  Thermic  Fever;  Sniistroke;  Insolation. 

Two  separate  conditions  may  develop  from  continued  exposure  to  hot 
weather,  namely,  licat-stroke  and  thermic  fro  cr.  The  differentiation  of  these 
is  of  the  highest  importance,  for  each  requires  radically  different  forms  of 
treatment.  Sir  Joseph  Fayrer  endeavors  to  make  a  distinction  between 
thermic  fever  and  insolation,  the  latter  being  much  the  more  severe  of  the 
two  conditions.  Personally,  I  cannot  see  that  any  distinction  can  be  drawn 
between  the  affections  he  thus  describes  other  than  that  one  is  characterized 
by  more  serious  and  further  advanced  symptoms. 

To  all  outward  appearances  the  onset  of  thermic  fever  is  sudden,  the 
patient  being  stricken  down  with  the  rapidity  of  a  blow.  As  a  matter  of 
fact,  most  of  the  victims  will  admit  that  for  some  little  time  preceding  the 
seizure  they  have  suffered  from  prodromal  symptoms,  which,  however, 
pointed  to  no  special  disorder.  In  the  milder  cases  there  is  rapid  rise  of 
temperature  to  103^  or  104°  F.,  associated  with  headache,  nausea,  vomit- 
ing, prostration,  etc.  In  those  of  more  severe  character  the  temperature 
rises  rapidly  to  an  inordinate  height,  i.e.,  to  110°  F.  or  more.  The  asso- 
ciated symptoms  in  this  latter  class  are  of  most  alarming  character ;  in- 
deed, death  may  take  place  within  an  hour.  These  symptoms  include 
coma,  delirium,  dyspnoea,  cardiac  weakness,  twitching  and  jactitation  of 
muscles,  and  even  convulsions.  In  cases  which  are  to  terminate  favorably 
there  is  a  gradual  amelioration  of  all  the  symptoms,  and  recovery  may  pro- 
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ceed  without  interruption.  In  many  instances,  even  in  those  regarded 
as  of  the  mild  type,  convalescence  is  slow,  fever  continuing  for  several 
days. 

It  is  not  unusual  for  serious  sequelae  to  follow  thermic  fever.  Thus 
the  patient  may  complain  of  disturbances  of  sight  or  hearing ;  the  ability 
to  concentrate  the  mind  is  impaired ;  or  there  may  be  what  may  be  called, 
for  want  of  a  better  itame,  a  permanent  neurasthenic  state. 

It  does  not  seem  probable  that  exposure  to  heat  constitutes  the  sole 
etiological  factor  in  thermic  fever.  The  disease  is  especially  prone  to 
attack  persons  who  indulge  in  alcoholic  liquors,  and  who  have  been  ex- 
hausted by  physical  exertion.  Persons  who  are  thoroughly  acclimated  are 
less  liable  to  it  than  are  others.  Those  who  have  once  been  overcome  seem 
to  be  predisposed  to  other  attacks  on  slight  exposure. 

Rigors. 

Clinically,  the  term  "rigor"  is  used  as  synonymous  of  **chiir*  to 
designate  a  tremor  or  shivering,  with  sensations  of  coldness.  The  phe- 
nomena comprising  it  are  the  same  in  any  case,  differing  only  in  severity. 
They  include  general  shivering  or  tremor,  usually  with  chattering  of  the 
teeth  ;  anxious  expression  of  face ;  general  distress ;  coldness  of  the  sur- 
face of  the  body  to  the  examining  hand  in  the  majority  of  cases  ;  general 
pallor ;  shrivelling  of  the  hands  and  fingers ;  blueness  of  portions  of  the 
bodily  surface,  especially  beneath  the  finger-nails ;  coldness  of  prominent 
portions  of  the  body,  t\g,,  the  tips  of  the  ears  and  nose  and  ends  of  the 
fingers  ;  headache,  nausea,  vomiting,  and  various  pains.  Notwithstanding 
the  prevalent  sensation  of  coldness,  the  thermometer  generally  demonstrates 
that  the  bodily  temperature  is  increased.  It  is  claimed  that  the  phenomena 
of  chill  depend  upon  a  want  of  correlation  between  the  surface  and  bodily 
temperatures. 

Chills  or  rigors  occur  under  the  following  conditions  : 
{a)  Physiologically,  from 

i.   Exposure  to  cold. 

ii.  Sensory  irritation  through  the  skin  and  ears ;  e.g.,  the  well- 
known   *'  flesh-creeps "   produced  by  peculiar   rasping 
sensations  or  sounds. 
{b)  Pathologically,  in 
i.  Suppuration, 
ii.   Malaria, 
iii.   Relapsing  fever, 
iv.  Variola. 

V.  Croupous  pneumonia, 
vi.  Yellow  fever. 


82  RIGORS. 

vii.  Dengue. 

viii.   Pulmonary  tuberculosis, 
ix.   Pleurisy. 
X.  Catarrhal  pneumonia, 
xi.   Bronchitis. 

xii.  Inception  of  acute  catarrhal  rhinitis, 
xiii.  Scarlatina. 

The  greatest  diagnostic  value  of  rigors  lies  in  the  certainty  with  which 
their  advent  suggests  suppuration  in  the  course  of  an  illness  in  which  septic 
infection  is  a  possibilit>^  as  in  typhoid  fever,  pulmonary  tuberculosis,  after 
operations  and  traumatisms,  etc.  In  such  cases  the  thermometer  may 
register  io6°  F.  or  more.  The  most  characteristic  rigors  are  observed  in 
malarial  intermittent  fever,  and  may  last  for  from  twenty  minutes  to  two 
hours,  and  exceptionally  for  an  even  longer  period.  The  malarial  chill  has 
as  its  great  characteristic  its  periodicity. 

The  prominence  of  chill  in  the  symptomatology  of  malarial  fevers 
leads  to  many  diagnostic  errors,  as  sight  is  too  often  lost  of  the  fact  that 
it  may  occur  in  other  chronic  disorders.  Mistakes  are  most  frequently 
made  respecting  pulmonary  tuberculosis,  in  which  condition,  however,  the 
chills  present  no  periodicity  worthy  of  the  name,  while  the  associated  phys- 
ical signs  point  to  their  origin. 

Occurring  in  the  course  of  typhoid  fever,  rigors  are  suggestive  of  a  sup- 
purative complication,  generally  of  abscess  or  phlebitis. 

Yellow  fever  is  almost  always  ushered  in  by  chills — usually,  however, 
so  slight  and  short-lasting  as  to  escape  observation.  Exceptionally,  there 
is  a  severe  rigor. 

In  pneumonic'  fever,  chill  is  a  prominent  initial  symptom,  and,  though 
sometimes  absent,  is  generally  regarded  as  an  important  diagnostic  feature. 

So-called  nervous  chills,  though  not  uncommon,  are  diagnosed  far 
more  frequently  than  facts  warrant.  In  all  the  cases  I  have  seen,  the  ob- 
jective phenomena  of  chill  are  absent,  the  patient  complaining  merely  of 
cold  and  creepy  sensations.  When  such  a  subjective  condition  is  accom- 
panied by  increased  temperature,  the  diagnosis  of  nervous  chill  is  entirely 
out  of  the  question.  It  should  be  borne  in  mind  that  so-called  nervous 
chills  are  strictly  neurotic  in  origin,  and  have  no  place  whatever  in  the  di- 
agnosis of  malaria. 

The  severity  of  the  phenomena  of  **  rigor"  can  hardly  find  a  place  in 
framing  either  diagnosis  or  prognosis.  The  important  factor  is  that  they 
exist  or  have  occurred.  The  personal  equation  of  the  patient  is  predomi- 
nant, for  chills  are  ordinarily  controlled  by  the  nervous  system.  In  sup- 
port of  this  statement,  the  frequency  with  which  convulsions  are  substi- 
tuted for  chill  in  children  and  people  of  a  convulsive  habit  need  only  be 
mentioned. 
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Subnormal  Temperature. 

Subnormal  temperature  possesses  but  little  diagnostic  value  so  far  as 
suggesting  the  existence  of  a  particular  pathological  change  is  concerned. 
It  is  true  that  certain  conditions  are  associated  with  lowered  temperature, 
and  to  this  extent  it  affords  valuable  information.  A  glance  over  the  sub- 
joined list  of  influences  leading  to  the  production  of  subnormal  temperature 
shows  that  this  symptom  is  to  be  regarded  as  indicating  certain  general 
conditions  rather  than  particular  pathological  states. 

1.  In  healthy  persons,  as  the  result  of  withdrawal  of  heat  from  the 
body,  as  from  prolonged  exposure  to  cold.  Such  a  state  of  affairs  is  un- 
likely to  occur  excepting  from  exposure  when  intoxicated,  or  from  pro- 
longed exposure  in  cold  water. 

2.  In  di.seases  of  which  malnutrition  is  a  prominent  feature.  This  in- 
cludes diabetes,  cancer,  pernicious  anaemia,  melancholia  and  convalescence 
from  exhausting  fevers,  cholera  Asiatica,  and  cholera  morbus. 

3.  Circulatory  failure,  as  in  heart  diseases  with  ruptured  compensation 
and  shock.  It  may  be  observed  that  the  agencies  which  bring  about  circu- 
lator)' failure  in  shock  and  collapse  are  especially  active  in  persons  who 
have  been  already  debilitated  by  malnutrition. 

4.  Haemorrhages,  when  exhausting,  are  attended  by  general  coldness 
of  the  body. 

5.  Certain  nervous  conditions,  as  injury  to  the  dorsal  region  of  the 
cord,  apoplexy  for  the  first  few  hours  of  the  attack,  brain  tumor,  general 
paralysis  of  the  insane,  some  cases  of  idiocy,  tubercular  meningitis  and 
cerebral  tumor. 

6.  Sensory  nerve  irritation,  especially  in  the  abdominal  cavity,  as  in 
renal  and  gall-stone  colics,  intestinal  obstruction,  enteralgia  and  intestinal 
perforation. 

7.  Cutaneous  conditions,  as  scleroderma,  leprosy,  myxcedema. 

8.  Tuberculosis  seems  worthy  of  having  a  separate  heading,  as  morn- 
ing subnormal  associated  with  evening  rise  of  temperature  is  observed  in 
connection  with  this  disease  with  special  frequency.  The  subnormal  tem- 
perature is  probably  due  to  the  combined  action  of  malnutrition,  circulatory 
weakness  and  toxaemia. 

9.  Certain  toxaemias,  including  those  generated  within  the  body  and 
those  introduced  from  without.  The  former  include  renal  toxaemia  and 
acetonaemia  of  diabetic  coma ;  the  latter,  poisoning  by  phosphorus,  atropia, 
morphia,  carbolic  acid  and  alcohol. 

10.  Heat  exhaustion. 
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Sweat. 

Properly  speaking,  symptoms  relating  to  the  function  of  the  sudorifer- 
ous glands  belong  to  the  cutaneous  system.  The  general  practitioner, 
however,  is  interested  in  this  class  of  symptoms,  especially  as  related  to 
fevers  and  general  conditions  ;  hence  their  consideration  at  this  time. 

The  sweating  function  may  be  studied  as  altered  in  one  of  the  follow- 
ing three  directions  : 

1.  Increase,  which  we  call  hyperidrosis. 

2.  Decrease,  which  we  call  anidrosis, 

3.  Alterations  in  odor  and  color,  known  as  bromidrosis  and  chromi- 
drosis  respectively. 

Alterations  in  composition  also  occur,  but  have  not  received  any  prac- 
tical clinical  study.  Thus,  there  is  recognized  bloody  sweat,  known  as 
haematohydrosis.  In  certain  toxaemia,  as  uraemia,  the  sweat  is  known  to 
contain  substances  not  belonging  to  it  in  health  ;  in  jaundice,  bile  is  an 
important  constituent,  as  shown  by  the  readiness  with  which  sweat  stains 
the  patient's  linen  a  characteristic  yellow. 

1.  Hyperldrosis. — This  maybe  either  general  or  local.  General 
hyperidrosis  is  an  idiosyncrasy  of  some  individuals,  who  sweat  profusely  on 
the  slightest  exertion,  mental  or  physical,  and  on  exposure  to  slight  eleva- 
tions of  the  atmospheric  temperature.  In  the  course  of  certain  fevers  it 
may  occur  as  a  critical  phenomenon,  as  in  intermittent  fever  and  croupous 
pneumonia.  Profuse  sweating  is  not  uncommon  in  the  course  of  fevers^ 
and  is  a  prominent  feature  of  acute  inflammatory  rheumatism.  Occurring 
at  the  end  of  convalescence  from  acute  and  long-lasting  illnesses,  it  is  the 
result  of  exhaustion.  In  certain  cases  progressing  rapidly  towards  a  fatal 
i.ssue,  with  unconsciousness,  cedema  of  the  lungs,  and  other  evidences  of 
approaching  dissolution,  sweating  is  sometimes  profuse. 

The  orifices  of  the  sweat-glands  may  become  obstructed,  leading 
thus  to  the  retention  of  their  secretion.  Small  vesicles,  which  we  call 
sudamina,  result.  The  contents  may  be  clear,  in  which  case  the  condition 
is  known  as  miliaria  crystallina  ;  opalescent,  and  is  known  as  miliaria  alba  ; 
or  the  parts  may  be  inflamed,  when  we  call  it  miliaria  nibra. 

Local  hyperidrosis  is  by  no  means  uncommon,  and  is  one  of  the 
minor  ills  of  life  causing  great  annoyance  to  its  victims.  It  is  apt  to 
occur  especially  in  the  axillae,  and  on  the  palms  of  the  hands  and  soles 
of  the  feet.  It  is  very  often  an  expression  of  a  lowered  condition  of 
health,  neurotic  or  otherwise,  but  may  occur  in  persons  whom  we  regard 
as  perfectly  sound. 

2.  Aiiidrosis,— Like  hyperidrosis,  this  may  be  a  normal  condition 
with  some  individuals.  No  matter  how  hot  the  weather,  or  how  great  the 
exertion  they  may  undergo,  such  persons  perspire  but  little,  if  at  all.     This 
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natural  anidrosis  can  hardly  be  regarded  as  a  satisfactory  condition  from  a 
health  standpoint,  for  sweating  is  nature's  method  of  regulating  bodily 
temperature  when  overheated  from  any  cause.  Again,  the  sweat  constitutes 
an  important  agent  for  the  elimination  of  excrementitious  substances 
from  the  system.  This  being  the  case,  it  naturally  follows  that  extra 
work  must  be  thrown  upon  other  excretory  organs  in  persons  who  sweat 
but  sparingly. 

Anidrosis  is  a  symptom  of  several  common  diseases.  It  is  very  prom- 
inent in  diabetes,  because  of  the  very  free  elimination  of  water  by  urination, 
leaving  little  or  none  to  be  excreted  by  other  channels  ;  in  Brighfs  disease^ 
and  in  many  fevers. 

3.  Altered  condition  of  the  sweat  includes  offensive  sweating, 
known  as  bromidrosis,  and  colored  sweating,  or  chromidrosis. 

BromidroBis. — Profuse  sweating,  having  a  sour  odor,  is  common  in 
acute  inflammatory  rheumatism.  In  renal  toxcemia  the  sweat  may  present 
a  peculiar  odor,  which  has  been  described  as  ammoniacal.  Offensive 
sweating  is  not  infrequently  observed  about  the  feet,  the  axillae  and  the 
genitals.  In  many  instances  it  is,  of  course,  the  result  of  lack  of  cleanli- 
ness. There  are  persons,  however,  who,  despite  the  greatest  care,  cannot 
keep  their  unfortunate  peculiarity  from  appealing  to  the  olfactories  of  per- 
sons with  whom  they  associate. 

Ohromidrosis  is  observed  as  a  local  condition,  generally  symmetri- 
cally distributed.  It  is  observed  with  especial  frequency  in  the  axillae. 
But  little  is  known  concerning  it  beyond  the  fact  that  it  is  particularly  apt 
to  occur  in  neurotic  subjects. 

In  haBmatohidrosis,  blood  is  found  in  sweat  exuding  from  an  intact 
skin.  As  most  of  the  cases  thus  far  reported  have  occurred  in  hysterical 
women,  their  investigation  calls  for  most  painstaking  care  to  avoid  decep- 
tion. This  phenomenon  has  sometimes  been  referred  to  as  a  variety  of 
vicarious  menstruation. 


CHAPTER  111. 
THE  PULSE. 

From  the  very  beginning  of  time,  when  the  attention  of  man  was  di- 
rected to  the  alleviation  of  the  pangs  of  illness,  alterations  in  the  character 
of  the  pulse  were  regarded  as  affording  valuable  evidence  in  the  diagnosis 
and  treatment  of  disease.  It  cannot  be  said,  of  course,  that  the  theories 
prevailing  in  those  ancient  times  had  much  in  the  way  of  truth  to  commend 
them  to  the  medical  men  of  the  present  day.  It  is  interesting  to  note,  how- 
ever, that  the  fathers  of  medicine  differentiated  pulse  characteristics,  assign- 
ing to  each  variety  some  important  .significance.  The  theories  employed  to 
explain  the  phenomena  were  neces.sarily  absurd.  How  could  they  be  other- 
wise, in  view  of  the  fact  that  the  circulation  of  the  blood  had  not  then  been 
discovered.  It  was  formerly  believed  that  the  arteries  were  full  of  air  ;  that 
their  pulsatile  movements  in  different  portions^  of  the  body  occurred  inde- 
pendently of  the  action  of  the  heart  and  of  each  other.  Afterwards,  when 
it  was  discovered  that  the  pulsations  of  the  heart  and  arteries  were  syn- 
chronous, it  was  contended  that  the  dilating  movements  of  these  structures 
drew  air  into  the  body.  Until  the  time  of  Galen,  it  was  believed  that  the 
aorta  opened  into  the  trachea  ;  a  belief — I  might  almost  call  it  a  superstition 
— that  well  shows  the  imperfect  methods  of  observation  of  those  times. 

With  the  advanced  knowledge  of  the  present  day,  the  indications  af- 
forded by  the  pulse  have  lost  none  of  their  importance.  Indeed,  increased 
clinical  accuracy  is  ob.served  here,  as  in  all  other  departments  of  medicine. 
Opinions  and  facts  are,  however,  stated  with  much  less  arrogance  and  dog- 
matism ;  but  this  is  to  be  regarded  as  a  good  sign,  for  dogmatism  is  preju- 
dicial to  the  advancement  of  truth.  Our  thorough  knowledge  of  the  phys- 
iology of  the  circulation  and  the  pathological  conditions  possible  therein 
make  .symptoms  of  the  pulse  second  to  none  in  diagnostic  and  prognostic 
importance. 

In  the  examination  of  the  pulse,  we  make  use  of  touch  and  the  sphyg- 
mograph.  The  vessel  usually  selected  as  the  place  of  observation  is  prac- 
tically always  one  of  the  radial  arteries.  In  convulsive  patients  the  temporal 
arteries,  and  in  infants  the  fontanelles,  may  give  more  accurate  information. 
All  available  knowledge  can  be  obtained  only  by  resorting  to  both  methods 
of  examination.  The  fact  that  the  educated  touch  is  capable  of  giving  all 
necessary  information  excepting  in  rare  instances  has  led  to  the  neglect  of 
the  sphygmograph  by  the  majority  of  physicians.     Unfortunately,  it  may 
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well  be  said  that  the  full  value  of  touch  is  not  thoroughly  appreciated,  for 
many  physicians  limit  their  investigations  of  the  pulse  to  an  estimate  of  its 
frequency,  and  occasionally  to  its  strength,  without  thought  of  other  equally 
valuable  characteristics.  A  complete  examination  of  the  pulse  demands 
attention  to  the  following  points  : 

1 .  Its  frequency. 

2.  Its  regularity. 

3.  Its  force  or  strength. 

4.  Its  tension.     . 

5.  The  thickness  and  size  of  the  arterial  walls. 

6.  The  condition  of  the  arterial  walls. 

7.  The  character  of  onset  and  subsidence  of  the  individual  beats. 
The  most  accurate  results  in  the  examination  of  the  pulse  by  palpation 

are  to  be  obtained  only  when  three  fingers  are  employed  in  palpating  the 
artery.  As  to  which  hand  should  be  employed  for  this  purpose  seems  to  be 
a  matter  of  indifference  with  most  physicians.  I  prefer  to  follow  the  advice 
of  Broadbent,  who  advocates  the  use  of  the  hand  which  will  bring  the  index 
finger  towards  the  circulatory  centre.  I  have  fancied, — but  it  may  be 
only  a  fancy, — ^that  the  qualities  of  the  pulse  can  be  discerned  better 
thereby. 

I.  The  Frequency  of  the  Pulse.— The  frequency  of  the  pulse 
seems  like  a  very  simple  matter  for  observation,  and  yet  it  is  often  attended 
by  erroneous  results.  This  was  well  illustrated  at  an  alleged  hypnotic  seance, 
when  physicians  stationed  at  the  heart  and  at  each  wrist  reported  results 
remarkable  mainly  for  their  discrepancies. 

A  knowledge  of  the  physiological  factors  which  may  disturb  the  pulse- 
frequency  teaches  that  care  must  be  observed  in  selecting  a  time  for  exam- 
ination when  the  patient  is  at  mental  and  physical  rest  as  far  as  such  a  de- 
sirable state  can  be  attained.  The  physician  should  not,  therefore,  make 
his  investigation  until  such  time  after  his  entrance  into  the  sick-room  as 
may  be  necessary  for  the  patient  to  regain  his  accustomed  composure.  It 
is  also  important  that  he  count  a  sufficient  number  of  beats  to  assure  him 
that  he  has  observed  its  average  frequency.  A  count  for  a  full  minute,  or 
of  from  seventy  to  one  hundred  beats,  will  generally  be  found  requisite. 

The  average  frequency  of  the  normal  adult  pulse  is  seventy-two  beats 
per  minute.  This  normal  standard  may  be  departed  from  by  reason  of  the 
following  physiological  factors  : 

a.  Age. 

b.  Sex. 

c.  Posture. 

d.  Exercise. 

e.  Excitement, 
f    Temperature. 
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g.  Diet. 

h.  Time  of  day. 

(a)  Age. — The  average  frequency  of  the  pulse  at  birth  is  about  140 
per  minute  ;  at  one  year  of  age  it  is  120 ;  at  two  years,  about  108  ;  at  ten 
years,  about  90.  The  normal  standard  of  seventy-two  is  reached  between 
the  ages  of  fifteen  and  twenty  years.  With  advancing  years  the  pulse-rate  is 
increased  slightly,  so  that  in  the  aged  it  may  be  80  or  thereabouts.  Some- 
times, however,  the  pulse  of  the  aged  is  somewhat  decreased  in  frequency. 

(6)  Sex. — The  pulse-rate  in  the  two  sexes  continues  to  be  the  same 
until  the  age  of  puberty,  when  the  development  of  sexual  and  nervous  pe- 
culiarities in  the  female  results  in  a  slightly  greater  frequency,  which  con- 
tinues until  old  age. 

(c)  Posture. — The  pulse  is  more  rapid  standing  than  sitting,  and 
sitting  than  when  lying  down.  It  is  generally  assumed  that  standing  in- 
creases the  pulse-rate  over  the  sitting  posture  by  about  ten  beats  per  min- 
ute, and  that  lying  down  diminishes  it  by  about  the  same  number. 

(d)  and  (e)  Exercise  and  Excitement.— Under  the  stimulus  of  vio- 
lent exercise  and  intense  mental  excitement,  the  pulse-rate  may  increase  to 
almost  any  figure.  A  return  to  the  normal  should  ensue  very  promptly 
after  physical  and  mental  rest.  A  persistence  of  rapid  pulse  after  judicious 
exercise  should  always  be  regarded  as  evidence  of  impaired  health  from 
some  cause.  In  the  absence  of  any  suggestions  as  to  a  possible  cause,  the 
integrity  of  the  myocardium  should  be  questioned. 

(/)  Temperature. — Intense  heat  is  capable  of  greatly  increasing  the 
pulse-frequency,  even  to  the  extent  of  doubling  it.  Cold  exerts  a  reverse 
effect. 

(^)  Diet. — The  pulse-frequency  is  increased  slightly  after  a  meal — 
i.e.,  by  about  five  beats  per  minute.  Animal  food  is  said  to  be  more  active 
than  vegetable  in  producing  this  effect.  Coffee,  alcohol  and  tea  are  capable 
of  increasing  the  pulse-rate  to  a  moderate  extent. 

(//)  Time  of  Day. — The  pulse-frequency  is  known  to  vary  with  the 
time  of  day,  being  greatest  in  the  afternoon  and  evening  and  lowest  in  the 
early  morning  hours. 

Increased  Pulse  Frequency. — The  pathological  causes  are  : 

a.  Fevers. 

b.  Asthenia 

c.  Pain. 

d.  Reflex  irritation. 

e.  Pulmonary  diseases. 

f.  Alcoholic  excesses. 

g.  Excessive  use  of  tobacco, 
h.  Convulsions. 

i.    Irritable  heart. 
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j.  Tachycardia. 

k.  Organic  heart  diseases. 

(a)  Fevers. — As  regards  frequency  of  the  pulse  in  fevers,  there  may 
be  formulated  the  general  rule  that  for  each  degree  of  rise  in  temperature 
there  is  a  corresponding  increase  of  8  to  10  pulse-beats  per  minute. 
Notable  exceptions  to  this  may  be  observed  in  clinical  work ;  for  example, 
typhoid  fever,  which  is  characterized  in  its  earliest  days  by  a  rise  of  tem- 
perature disproportionately  high  to  the  pulse-rate ;  scarlatina,  in  which  dis- 
ease the  pulse-frequency  is  disproportionately  high  as  compared  with  the 
temperature.  When,  in  the  course  of  an  acute  febrile  disorder,  the  pulse- 
temperature  ratio  is  disturbed,  it  is  safe  to  assume  that  more  than  one  cause  is 
operating  to  increase  the  pulse-frequency.  What  these  additional  causes  are, 
is  to  be  determined  by  thorough  examination  of  the  patient's  illness. 

A  disturbance  of  the  usual  pulse-temperature  relation  in  febrile  dis- 
orders offers  valuable  prognostic  suggestions.  Thus,  in  the  beginning  of  a 
puerperal  septicaemia  a  rapid  pulse,  especially  if  not  dependent  upon  high 
fever,  is  to  be  regarded  as  an  unfavorable  sign.  Indeed,  it  may  be  that  an 
extremely  rapid  pulse  may  be  the  first  manifestation  of  the  toxaemia.  In 
all  septic  fevers,  asthenia  is  associated  with  the  rise  of  temperature  as  a 
factor  in  producing  rapid  pulse. 

(6)  Asthenia. — The  pulse-rate  is  more  or  less  rapid  in  all  cases  of 
asthenia ;  hence  undue  frequency  is  observed  in  the  weakness  during  the 
course  of  or  following  all  exhausting  diseases.  As  the  general  condition 
of  the  patient  improves,  the  pulse-rate  approaches  the  normal  standard.  It 
is  well  to  observe,  in  this  connection,  that  in  a  given  case  of  acute  illness 
the  rapid  pulse  may  not  be  due  to  the  same  causes  in  the  several  stages  of 
the  disease.  Thus,  in  the  acute  febrile  disorders  in  their  early  stages,  rapid 
pulse  is  one  of  the  phenomena  of  fever.  Still  later,  it  may  be  dependent 
upon  profound  toxaemia  and  prostration.  During  convalescence,  it  is  to 
be  regarded  as  evidence  of  asthenia,  or  of  cardio-vascular  disease. 

(c)  Pain. — Pain  per  se  is  sufficient  to  cause  increased  pulse-frequency. 
I  have  several  times  utilized  this  fact  to  test  the  genuineness  of  alleged 
pain  or  sensitiveness  on  which  claims  for  substantial  damages  have  been 
made  before  a  judge  and  jury.  Given  a  patient  claiming  sensitiveness  over 
certain  spots,  pressure  thereon — providing  the  pain  is  genuine,  and  not  as- 
sumed— should  increase  the  pulse-rate.  So,  too,  the  existence  of  pain  in 
the  course  of  disease  increases  the  pulse-rate  over  and  above  the  frequency 
resulting  from  other  factors  of  that  same  disease.  Much  depends,  of 
course,  upon  the  temperament  of  the  patient,  the  changes  being  more 
marked  in  those  of  an  emotional  type,  and  but  moderately  manifested  in  the 
phlegmatic. 

{d)  Reflex  Irritation.— Rapid  pulse  from  reflex  irritation  nearly 
always  finds  its  origin  in  gastric  disorder,  especially  flatulent  distention  of 
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of  what  will  eventually  be  a  fatal  cardiac  disorder.  Careful  physical  exam- 
ination will  discover  in  many  of  the  cases  some  degree  of  dilatation  of  the 
heart ;  in  still  others  we  may  discover  central  nerve  lesions  ;  while  in  many 
we  are  forced  to  the  conclusion  that  the  symptom  is  an  expression  of  ner- 
vous instability  similar  in  character  producing  such  paroxysmal  nervous 
diseases  as  epilepsy.     Unlike  epilepsy,  it  is  found  only  in  adult  life. 

The  so-called  reflex  taehyeardias  originate  in  gastro-intestinal  irritation. 
Careful  observation  will  show,  in  these,  that  a  long-continued  auto-intoxica- 
tion has  produced  changes  in  the  vascular  system,  making  the  rapid  action 
of  the  heart  possible.  The  majority  of  the  cases  are  engrafted  upon  a 
gouty  or  lithaemic  basis. 

Paroxysms  of  tachycardia  are,  as  a  rule,  of  sudden  onset,  follow- 
ing or  not  upon  an  apparent  exciting  cause.  The  pulse-rate  rises  to  anywhere 
from  1 60  to  200  per  minute.  In  one  extreme  case  under  my  care  it  was 
240.  The  associated  symptoms  are  not  as  severe  as  the  undue  cardiac 
rapidity  would  lead  us  to  expect.  There  is,  it  is  true,  some  anxiety  and 
praicordial  distress,  and  slightly  accelerated  respiration.  Auscultation 
shows,  as  one  would  expect  a  priori,  that  the  cardiac  contractions  are 
insufficient ;  indeed,  they  seem  like  flutterings  or  vibrations.  In  the  extreme 
case  to  which  I  alluded  above,  the  patient  referred  to  her  paroxysms  as 
"the  flutters."  The  attacks  are  of  extremely  varied  duration.  In  some 
instances  they  are  over  in  five  minutes,  while  in  others  they  may  continue 
for  days.  In  long-standing  cases,  in  which  dilatation  of  the  heart  has 
ensued,  there  will  be  associated  evidences  of  cardiac  insufficiency,  as  cya- 
nosis, pulmonary  congestion,  enlargement  of  the  liver,  etc. 

Temporary  tachycardia  is  always  the  result  of  some  temporarily- 
acting  or  easily-removable  cause. 

{k)  Organic  Heart  Disease — In  all  organic  heart  affections,  with 
the  exception  of  some  cases  of  aortic  stenosis  and  fatty  degeneration,  the 
pulse-rate  is  increased  with  ruptured  compensation.  The  heart  endeavors 
to  make  up  by  frequency  of  action  what  it  lacks  in  functional  vigor. 

Bradycardia;  Brachycardia ;  Araiocardia;  Oligocardia.— By 
the  term  "bradycardia"  is  meant  a  slow  heart.  It  is  generally  assumed 
that  a  slow^  pulse  necessarily  proves  a  slowly-acting  heart.  This  is  not  so, 
for  alternate  beats  of  the  heart  may  not  be  sufficiently  strong  to  transmit 
their  pulsations  to  the  wrists,  and  hence  are  not  perceived  in  that  locality. 
Broadbent,  in  his  valuable  monograph,  lays  great  stress  on  this  subject,  to 
the  almost  entire  exclusion  of  other  causes  of  slow  pulse.  It  is  important, 
therefore,  in  every  case  of  slow  pulse,  that  the  beats  of  the  heart  itself  are 
also  counted.  As  to  how  slow  the  action  of  the  heart  should  be  before  de- 
serving the  name  of  bradycardia,  opinions  differ.  It  is  probably  well  to 
apply  the  term  only  to  cases  in  which  the  beats  are  less  than  60  per 
minute.      It  may  occur  in  persons  who  are  apparently  healthy  in  all  other 
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respects.  It  is  a  general  opinion,  however,  that  such  persons  are  not  long- 
lived.  Under  such  circumstances  bradycardia  is  said  to  be  physiological, 
and  is  not  infrequently  an  hereditary  or  family  trait.  It  is  very  apt  to 
occur  in  persons  of  tall  stature  and  small  thorax.  It  is  said  to  occur  more 
frequently  in  men  than  in  women. 

Like  tachycardia,  bradycardia  may  be  temporary,  paroxysmal  or  per- 
manent. Permanent  bradycardia  is  usually  the  result  of  organic  disease. 
The  pathological  conditions  in  which  slow  pulse  is  symptomatic  include 
the  following  : 

a.  Hypochondriasis. 

b.  Myxcsdema. 

c.  Meningitis ;  brain  diseases. 

d.  Spinal  cord  diseases  and  injuries. 

e.  Nephritis ;  uraemia. 

f.  Cardiac  diseases. 

g.  Post-diphtheritic  paralysis. 

h.  During  convalescence  from  acute  diseases. 

i.  Following  epileptic  attacks. 

j.  Jaundice. 

k.  Abdominal  affections. 

1.  Poisons. 

m.   Essential  bradycardia. 

n.  Stokes-Adams  syndrome. 

{a)  Hypochondriasis. — The  slow  pulse  of  this  condition  is  but  part 
of  the  general  sluggishness  of  function  usually  observed  in  such  patients. 
The  bradycardia  is  rarely  if  ever  of  an  extreme  type,  50  beats  per  minute 
probably  representing  the  minimum  frequency. 

{6)  Myxoedema. — Here,  again,  the  slow  pulse  is  part  of  the  general 
functional  sluggishness.  It  is  interesting  to  note,  in  this  connection,  that 
myxoedema  presents  a  symptomatology  in  many  respects  the  direct  opposite 
of  exophthalmic  goitre,  the  pulse  in  the  latter  disease  being  exceedingly 
rapid. 

(c)  Meningitis ;  Brain  Diseases.— The  number  of  brain  diseases  in 
which  the  pulse  may  be  inordinately  slow  are  many  ;  especially  is  the 
symptom  noted  in  cases  attended  by  stupor.  Worthy  of  special  mention 
are  hydrocephalus,  tumor,  abscess,  paralytic  dementia,  haemorrhage,  and 
melancholia. 

(d)  Diseases  and  Injuries  of  the  Spinal  Cord.— These  affect  the 
bringing  about  of  slowness  of  the  pulse  only  when  the  lesion  is  situated  oppo- 
site the  fifth  and  sixth  cervical  vertebrae,  although  there  are  some  who  con- 
tend that  injury  of  the  seventh  cervical  vertebra  may  have  a  like  result. 
The  slowness  of  the  pulse  in  these  cases  is  often  extreme,  a  rate  of  20  per 
minute  having  been  observed. 
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(c)  Nephritis ;  UrsBmia. — The  slow  pulse  of  nephritis  is  an  expres- 
sion of  the  toxic  state,  and  may  be  regarded  as  suggestive  of  an  oncoming 
or  already  existing  uraemia. 

(/)  Cardiac  Diseases. — The  relation  of  slow  pulse  to  disease  of  the 
heart  is  an  exceedingly  interesting  question.  It  is  well-known  that  in  all 
valvular  affections  with  the  exception  of  aortic  stenosis,  rapid  action  is  the 
rule.  In  aortic  stenosis  the  bradycardia  is  the  direct  result  of  mechanical 
obstruction.     Even  in  this  anomaly,  it  is  not  a  constant  feature. 

The  important  pathological  factor  in  the  production  of  slow  pulse  in 
heart  disease  is  now  believed  to  be  obstruction  of  the  coronary  arteries. 
This  may  take  place  suddenly,  as  in  embolism,  or  gradually.  The  explana- 
tion assigned  for  this  effect  of  coronary  occlusion  is  the  production  of  irrita- 
tion of  the  terminal  filaments  of  the  vagus  in  the  heart.  At  one  time  slow 
pulse  was  regarded  as  a  very  important  sign  of  degenerative  changes,  es- 
pecially fatty,  of  the  heart-muscle.  Clinical  observations  have  demon- 
strated, however,  that  in  a  minority  of  the  cases  of  fatty  degeneration  only 
is  the  pulse  slow. 

According  to  Roscnbach,  pericarditis  may  occasionally  be  associaited 
with  slow  pulse,  due  to  increase  of  the  peripheric  resistance,  or  "  from 
pressure  of  the  exudation  upon  the  inhibitor>'  fibres  at  their  entrance  into 
the  pericardium.*' 

(g)  Post-Diphtheritic  Paralysis. — During  the  course  of  diphtheria 
the  onset  of  an  inordinately  slow  pulse  is  a  forerunner  of  paralysis  of  the 
heart.  Occurring  during  convalescence,  it  has  not  the  same  unfavorable 
significance,  though  even  then  its  appearance  must  be  regarded  with  con- 
siderable apprehension,  for  one  cannot  with  certainty  decide  that  it  is  one 
of  the  phenomena  of  convalescence. 

(//)  During  Convalescence  from  Acute  Diseases. — Slow  pulse 
from  this  cause  is  never  extreme,  generally  about  60  per  minute,  and  very 
rarely  if  ever  below  50. 

(/)  Following  Epileptic  Attacks — There  are  no  noteworthy  clini- 
cal features  in  the  bradycardia  succeeding  epileptic  seizure.  Their  nature 
is  self-evident.     Some  epileptics  exhibit  an  habitually  slow  pulse. 

(J)  Jaundice. — The  slow  pulse  associated  with  jaundice  is  due  to 
toxjtmia.     It  is  often  quite  marked,  being  as  low  as  40  per  minute. 

(/')  Abdominal  Affections.— The  bradycardia  associated  with  ab- 
dominal affections  is  generally  assigned  a  reflex  origin.  Affections  of  the 
alimentary  canal  are  especially  important  etiological  factors.  A  slow  pulse 
is  often  associated  with  constipation,  and  is  a  marked  phenomenon  in  cases 
of  intestinal  obstruction.  It  has  also  been  observed  in  connection  with 
renal-  and  gall-stone  colics. 

(/)  Poisons. — Those  capable  of  producing  slow  pulse  include  lead, 
opium,   carbonic-acid   gas.  alcohol,  and    occasionally  tea.  coffee  and    to- 
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bacco.     The  latter  three,  however,  are  more  likely  to  produce  increased 
frequency. 

(m)  EiSsential  Bradycardia. — Under  this  heading  are  included  cases 
admitting  of  no  explanation,  the  patient  enjoying  good  health  otherwise. 
While  it  is  a  general  tendency  to  attach  no  importance  to  such  an  anomaly, 
nevertheless  it  is  a  matter  of  observation  that  the  possessors  thereof  do  not 
live  to  an  advanced  age. 

(;i)  Stokes- Adams  Syndrome;  Recurrent  Bradycardia.— This 
condition  is  characterized  by  paroxysms  of  slow  pulse,  the  rate  being  as 
low  as  20  to  30  per  minute,  and  in  one  extreme  case  reported  by  Heberton 
it  was  but  5.  With  this  are  associated  symptoms  which  have  been  vari- 
ously designated  as  apoplectiform,  syncopal  or  epileptiform.  The  patient 
exhibits  disturbance  of  the  nervous  and  respiratory  functions,  vertigo, 
faintness,  and  even  transient  unconsciousness.  Pallor  more  or  less  obscured 
by  cyanosis  is  not  uncommonly  present.  Cases  of  Stokes-Adams  disease 
occur  for  the  most  part  in  persons  of  rather  advanced  life,  and  whose  ar- 
teries are  more  or  less  rigid  and  tortuous.  In  many  instances  it  seems  to 
have  been  caused  by  some  acute  disease,  notably  influenza.  It  may  also 
result  from  any  of  the  factors  which  are  capable  of  giving  rise  to  cardio- 
vascular disease.  The  pulse-rate  is  reduced  between  the  paroxysms.  It  is 
a  singular  fact  that  the  same  etiological  factors  which  may  occasion  tachy- 
cardia may  give  rise  to  bradycardia.  Why  two  such  opposite  symptomatic 
conditions  should  arise  from  the  same  causes  cannot  be  determined  in  the 
present  state  of  clinico-pathological  knowledge. 

The  distinction  between  ordinary  bradycardia  and  Stokes-Adams 
disease  is  found  in  the  fact  that  to  the  permanently  slowed  cardiac  action 
of  the  former  is  added  paroxysms  in  which  the  pulse-rate  sinks  to  a  still 
lower  level,  and  the  association  at  such  times  of  cerebral,  respiratory  and 
cardiac  disturbance. 

Slowing  of  the  pulse  is  of  common  occurrence  during  the  lying-in 
period.  The  pulse-rate  has  been  observed  as  low  as  40  (Vamier),  and 
only  exceptionally  is  it  at  the  normal.  The  phenomenon  is  usually  best 
marked  from  the  fifth  to  the  eighth  day,  and  among  multiparas  than  primi- 
para;. 

The  possibility  of  a  purely  nervous  bradycardia  has  been  suggested  as 
occurring  paroxysmally.  Additional  clinical  observations  are  needed  to 
demonstrate  the  existence  of  this  class  of  cases. 

The  symptoms  associated  with  bradycardia  will  vary  greatly  according 
to  the  causes.  Thus,  in  the  alleged  neurotic  cases  (admittedly  rare),  there 
are  associated  dyspnoea,  palpitation,  and  sense  of  constriction  about  the 
chest.  These  symptoms  will  be  of  sudden  or  gradual  onset,  according 
to  the  characteristics  of  the  case. 

When  gastro-intestinal  irritation  or  abdominal  affections  with  pain  are 
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the  cause,  we  have  nausea,  vomiting,  severe  pain,  etc.,  to  explain  the  phe- 
nomenon. 

When  the  coronary  arteries  are  diseased,  we  may  have  paroxysms  of  pain 
simulating  those  of  angina  pectoris  at  times,  while  at  all  times  the  evidences 
of  weakened  myocardium  may  be  found  on  palpation  and  auscultation. 

2.  Regularity  of  the  Pulse.— The  normal  pulse  is  regular  in  force 
and  rhythm  to  a  degree  of  nicety  sufficient  to  excite  admiration  of  the 
mechanism  by  which  it  is  preserved.  At  the  same  time,  it  must  not  be 
forgotten  that  departures  from  this  regularity  may  take  place  in  response 
to  very  slight  disturbing  causes.  Indeed,  these  abnormal  conditions  may 
be  so  slight  as  to  give  no  evidence  of  their  existence  other  than  in  their 
effect  on  the  pulse-rhythm.  In  the  absence  of  definite  information  explain- 
ing these  cases,  we  are  forced  to  the  conclusion  for  the  present  that  such 
arrhythmia  is  physiological  (?),  and  therefore  of  no  serious  significance.  Els- 
pecially  is  this  irregularity  observed  in  infancy  and  childhood.  If  the 
observer  is  very  critical  in  his  comparisons  of  individual  pulsations  with 
each  other,  slight  differences  will  be  observed.  Such  exact  clinical  study 
of  the  pulse  cannot,  however,  be  regarded  as  of  much  value,  because  no 
information  bearing  on  diagnosis,  prognosis  or  therapeutics  is  thereby  ob- 
tained. The  innocence  of  many  cases  of  arrhythmia  must  be  ever  borne  in 
mind,  for  many  a  patient  has  had  his  life  rendered  miserable  by  the  knowl- 
edge of  the  existence  of  irregular  cardiac  action.  The  importance  of  the 
arrhythmia  in  any  given  case  can  only  be  determined  by  the  associated 
symptoms  and  conditions.  If,  for  example,  an  irregular  pulse  becomes 
regular  during  the  course  of  a  fever  or  in  response  to  increased  muscular 
activity,  it  must  be  regarded  as  functional  and  of  no  serious  import ;  while, 
on  the  other  hand,  an  increase  of  cardiac  irregularity  following  exertion  or 
excitement  must  have  the  opposite  significance. 

Irregularity  of  the  pulse  must  be  studied  as  related  to  the  force  and 
the  rhythm.  In  case  of  irregularity  as  to  force,  individual  pulsations  are 
observed  to  vary  as  to  their  amplitude ;  in  disturbances  of  rhythm  some 
pulsations  are  longer  or  shorter  than  are  others,  or  there  may  be  periods, 
sometimes  recurring  regularly,  at  which  a  pulse-beat  is  dropped.  The 
term  intermittent  pii/se  is  used  to  designate  the  latter  class  of  cases.  *•  Irreg- 
ular pulse"  covers  all  cases  characterized  by  departures  from  the  normal 
rhythm.  An  irregularity  in  force,  like  intermittency,  may  take  place  at 
regular  intervals, — i.e.,  every  second,  third  or  fourth  beat  may  be  weaker 
than  its  associates.  Careful  examination  generally  discovers  that  the 
intermittent  pulse  displays  irregularities  in  force,  inasmuch  as  the  pulsation 
immediately  succeeding  the  intermission  is  rather  stronger  than  the  others. 

According  to  the  character  of  the  irregularity  in  arrhythmia,  various 
types  of  pulse  have  been  described.  The  pulsus  alter:ians  is  one  in  which 
weak  and  strong  beats  alternate. 
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The  pulsus  bigeminus  is  characterized  by  alternately  quick  and  slow 
intervals  between  the  individual  pulsations. 

The  pulsus  trigeminus  exhibits  a  longer  inter\^al  at  the  end  of  every 
third  beat. 

Sometimes  two  pulsations  of  unequal  force  are  noted  to  occur  quick 
together,  and  are  followed  by  an  abnormal  pause.  This  is  called  the  pulsus 
bigeminus  alternans. 

When  the  irregularity  of  the  pulse  follows  a  definite  system, — i.e., 
intermits  or  is  irregular  at  every  third  or  fourth  beat,  it  is  known  as 
allorhythmia. 

When  the  heart's  action  is  irregular  and  tumultuous,  we  have  the  con- 
dition described  as  delirium  cordis. 

ThQ  pulsus  paradoxus  is  characterized  by  weakness  of  the  beats  during 

Fig.  20. 
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Pulse-tracing  of  right  radial  in  Hay's  case  of  reversed  pulsus  paradoxus. 

inspiration.  It  is  due  to  interference  with  the  propulsion  of  the  blood  by 
the  heart  by  reason  of  the  altered  intra-thoracic  pressure. 

A  reversed  type  of  the  pulsus  paradoxus  has  been  described  by  Hay,  of 
London,  as  occurring  in  a  case  of  aneur>'sm  of  the  aortic  arch.  Sphygmo- 
graphic  tracings  revealed  a  marked  diminution  of  the  volume  of  the  pulse 
with  expiration.  This  was  explained  post-mortem  by  the  discovery  that 
the  posterior  portion  of  the  aorta  in  the  region  of  the  transverse  arch  had 
distended,  the  result  being  that  the  innominate  and  left  carotid  arteries,  in- 
stead of  arising  from  the  convexity  of  the  arch,  as  is  usually  the  case,  sprang 
from  its  anterior  surface;  and  consequently,  as  the  sternum  and  bony  thoracic 
walls  descended  with  expiration,  these  two  arteries  were  caught  and  com- 
pressed between  the  thoracic  wall  in  front  and  the  aneurysm  behind. 

''Linked  beats''  are  exhibited  by  evidence  of  secondary  ventricular 
contractions  in  the  downstrokc  of  the  sphygmogram.  They  are  due  to  a 
repeated  ventricular  systole  immediately  following  the  closure  of  the  aortic 
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valves.     This  condition  has  been  observed  with  especial  frequency  in  per- 
sons convalescing  from  pneumonia  or  bronchitis. 

Associated  with  slow  pulse,  it  sometimes  occurs  in  epileptics,  and  is 
then  due  to  faulty  nervous  mechanism. 

It  is  now  in  order  to  review  the  conditions  under  which  arrhythmia  may 
occur.  False  interpretations  of  this  symptom  in  the  past  have  been  due  to 
an  altogether  too  narrow  view  of  the  mechanism  by  which  the  regularity 
of  the  heart's  action  is  maintained.  Lesions  of  the  brain  affecting  the 
accelerator  or  pneumogastric  nerves,  affections  of  the  heart  itself,  various 
toxa^miae,  and  reflex  irritation  from  the  abdominal  viscera,  are  all  important 
factors  in  the  production  of  arrhythmia.  It  is  irritation  of  the  accelerator 
and  pneumogastric  nerves  that  explains  the  irregular  pulse  associated  with 
meningitis,  neurasthenia,  hysteria,  and  tumors  of  the  neck  and  mediastinum. 
Irregular  pulse  is  not  infrequently  observed  in  connection  with  disturbances 
of  the  auditory  nerve  or  its  nucleus.  The  explanation  is  found  in  the  con- 
tiguity of  the  nuclei  of  these  nerves,  and  in  the  proximity  of  their  roots. 
The  arrhythmia  associated  with  functional  nervous  disturbances  and  shock 
is  probably  due  to  irritation  transmitted  from  nerve-tissue  adjacent  to  the 
nucleus  of  the  vagus.  In  certain  cases  of  arterio-sclerosis,  the  symptom 
under  consideration  may  be  present  as  the  result  of  nutritional  changes 
arising  from  the  pathological  condition  of  the  capillaries  nourishing  the 
nuclear  cells. 

Among  affections  of  the  heart,  arrhythmia  appears  to  be  observed 
with  especial  frequency  as  a  result  of  myocardial  changes,  although  it  is 
sometimes  a  symptom  in  peri-  and  endocarditis,  mitral  disease,  and  sclerosis 
of  the  coronary  arteries.  Great  importance  has  been  attached  to  it  as  sug- 
gestive of  myocarditis  ;  and  yet  extensive  disease  of  the  heart-muscle  may 
take  place  and  the  pulse  maintain  perfect  regularity.  On  the  other  hand, 
it  should  be  remembered  that  the  ganglia  in  the  heart  constitute  an  impor- 
tant part  of  the  rhythm-maintaining  mechanism,  and  that  the  delicacy  of 
their  function  necessitates  good  nutrition,  and  this  is  secured  by  free  anas- 
tomoses of  the  surrounding  blood-vessels.  Myocardial  degeneration  pre- 
supposes local  malnutrition,  and  in  all  probability  also  disturbances  of  the 
cardiac  ganglia.  Hence  it  is  right  to  expect  irregularity  of  pulse  when  this 
condition  exists,  or  when  there  is  sclerosis  of  the  coronary  arteries. 

Of  the  valvular  lesions,  those  pertaining  to  the  mitral  orifice  bear  an 
important  clinical  relation  to  arrhythmia.  In  the  case  of  mitral  regurgita- 
tion, the  irregularity  is  the  result  of  the  disturbance  of  the  blood-current  by 
the  varying  pressure  on  the  thin- walled  left  auricle  during  the  acts  of  res- 
piration. Mitral  stenosis  does  not  seem  to  produce  irregularity  of  the  pulse 
until  compensation  fails  and  muscular  changes  ensue,  although  inequalities 
are  not  infrequent  as  the  result  of  contraction  of  the  left  ventricle  before 
its  cavity  is  fully  distended.     Notwithstanding  the  predominance  of  mitral 
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disease  as  a  cause  of  arrhytlimia,  the  possibility  of  other  lesions  producing 
this  symptom  must  ever  be  borne  in  mind.  Thus  the  pulsus  i^igt minus 
aiicrnans  has  been  observed  in  connection  with  aortic  stenosis. 

The  reflex  causes  of  irregular  pulse  are  closely  related  to  disturbance 
of  cardiac  function.  Gastro- intestinal  disease  seems  to  be  especially  \m- 
portant  in  this  connection.  Sometimes  a  mere  indigestion  is  the  sole  factor  ; 
in  other  cases,  the  pressure  of  a  great  accumulation  of  flatus  produces 
marked  irregularity,  and  even  collapse  and  syncope.  Cases  of  the  latter 
class  are  especially  frequent  in  neurological  practice,  and  ofttimes  require 
most  painstaking  investigation  before  tlieir  truly  functional  or  neurotic  char- 
acter is  discovered. 

The  stomach  is  not  the  only  abdominal  organ  capable  of  acting  reflexly 
on  the  heart.  Arrhythmia  is  not  uncommon  during  the  course  of  recovery 
from  surgical  operations  on  the  uterus  and  ovaries.  It  may  also  result  from 
the  severe  pain  excited  by  the  passage  of  renal  and  biliary  calculi. 

Several  of  the  habit>  may,  by  reason  of  their  toxic  action,  bring  about 
irregular  heart-action.  Notable  among  these  is  tobacco.  It  is  important 
to  bear  in  mind  that  when  arrhythmia  has  once  been  excited  by  this  poison, 
and  has  disappeared  under  abstinence,  it  is  very  apt  to  recur  on  resumption 
of  the  weed  even  in  great  moderation.  The  irregularity  produced  by  ex- 
cessive alcoholic  indulgence  has  more  complicated  etiological  relations. 
Sometimes  the  toxic  action  of  the  stuff  itself  is  an  all-sufficient  cause.  In 
others,  this  svTnptom  does  not  result  until  tissue-changes  and  exhau.stion 
have  been  produced-  In  still  others  it  appears  only  when  a  gouty  ten- 
dency has  hghted  into  activity. 

Among  other  toxic  causes  may  be  noted  certain  of  the  infectious  dis- 
eases (notably  typhoid  fever,  influenza  and  croupous  pneumonia),  muscar- 
ine, tea,  coffee,  digitalis,  aconite  and  belladonna. 

As  a  rule,  patients  who  are  the  subjects  of  arrhythmia  are  not  aware 
of  their  trouble  until  informed  of  it  by  the  physician.  Sometimes  the  ir- 
regularity is  manifested  associated  with  a  disagreeable  sensation  or  discom- 
fort in  the  pra^cordium.  When  the  pause  jn  cardiac  action  is  at  all  pro- 
longed, it  is  not  unusual  for  it  to  be  accompanied  by  an  intense  anxiet>\ 

It  will  now  be  seen  that  arrhythmia  is  capable  of  many  interpretations, 
according  to  the  associated  conditions.  It  is  not  by  any  means  tlie  serious 
symptom  it  is  credited  with  being.  Many  a  person  has  lived  for  years,  not- 
withstanding its  presence.  It  docs  not  appear,  even,  that  its  subjects  are 
necessarily  less  able  to  resist  the  ravages  of  acute  disease  than  their  more 
fortunate  fellows  who  are  blessed  with  regular  cardiac  action^ — providing,  of 
course,  there  is  neither  dilatation  nor  myocardial  degeneration.  Arrhythmia 
appearing  during  convalescence  from  acute  diseases  suggests  perverted  nu- 
trition of  the  heart-muscle,  and  calls  for  a  strictly  enforced  rest.  Irregu- 
larity of  the  pulse  which  disappears  during  the  course  of  a  fever,  or  which 
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is  suspended  under  mental  excitement  or  muscular  exertion,  is  never  of 
serious  omen.  On  the  other  hand,  if  the  arrhythmia  is  intensified  by  slight 
exertion,  it  is  to  be  regarded  as  evidence  of  failing  cardiac  power. 


Arrhythinia  showing  linked  beats. 

The  experiments  of  Herin^,  of  Prague,  seem  to  demonstrate  that 
careful  analysis  of  the  irregularities  in  the  pulsus  bigeminus  and  trigeminus 
afTords  considerable  information  as  to  the  origin  of  the  trouble.  Resistance 
to  the  empt>ing  of  the  ventricle  excites  the  latter  to  premature  contraction^ 

Fig.  22. 


Irregular  arrhTttnnia. 

the  ventricles  not  being  excited  in  the  normal  way  from  the  auricles.  The 
author's  final  conclusion  is  as  follows  :  ''  While,  on  stimulation  of  the  ven* 
triclc,  the  time-value  of  the  bigeminus  is  equal  to  the  time- value  of  tw^o 
regular  cardial  beats,  such  is  not  the  case  on  stimulation  of  the  vena:  cav^e 

Fig.  23. 


r>rrjpf>etl  beat  ;  chronic  myocardilis.      Inroad  summit  with  well-mflrked  dicrolism, 

and  on  stimulation  of  the  auricles,  excepting  under  certain  conditions.  It 
is  therefore  possible,  up  to  a  certain  point,  to  determine,  from  the  time-value 
of  a  pulsus  bigeminus,  which  part  of  the  heart  was  first  excited  by  the 
pathological  cause.     These  irregularities  are  of  a  myogenic  nature,  like  the 


THE  PUI^E,  loi 

entire  nortnal  activity  of  the  heart.  A  bigeminiis  of  neurogenic  origin  is 
unknown." 

3.  TenBioiK^ — When  the  arterial  tension  is  normal  the  vessel  is  readily 
compressed  by  the  examining  fingers,  and  empties  itself  betu^een  the  beats. 
Under  pathological  conditions  it  may  be  increased  or  diminished.  We 
speak  of  a  pulse  as  of  high  tension  when  it  is  full  between  the  beats.  The 
examining  fingers,  rolling  the  artery  beneath  them,  discover  a  sensation  as 
of  a  cord.  The  first  impression  is  that  the  pulsations  are  weak,  but  the 
stronger  the  compression  exerted  upon  the  vessel,  the  more  evident  do  the 
pulsations  become.  This  is  an  important  point  to  note,  for  it  happens  not 
infrequently,  in  the  absence  of  tests  for  determining  the  strength  of  the  ar- 
terial impulse  under  diflerent  degrees  of  pressure,  that  the  tense  pulse  may 
give  a  false  impression  of  weakness. 

High  arterial  tension  results  from  the  following  general  causes  : 

a.  Increased  volume  of  blood. 

t.   Frequent  and  powerfol  action  of  the  heart, 

c.  Arteriole  and  capillary  contraction. 

Under  the  first  of  these  headings  we  note  that  the  pulse-tension  rises 
after  very  full  meals.  Under  ordinar>^  circumstances  the  quantit>'  of  food 
taken  is  such  as  to  cause  but  a  temporary  increase  in  the  volume  of  the 
blood,  and  the  influence  of  this  is  counteracted  by  the  simultaneous  relaxa- 
tion of  the  abdominal  blood-vessels.  When,  however,  the  quantity  of  food 
taken  is  unusually  large,  the  tension  is  increased.  In  case  of  nephritis,  in 
which  the  urinary  water  is  not  eliminated,  there  is  increased  volume  of 
blood,  and,  of  course,  resulting  high  tension.  We  often  note  increased 
tension  in  plethora. 

The  ability  of  increased  and  powerful  cardiac  action  to  heighten  intra- 
vascular tension  is  too  evident  to  require  any  remarks  thereon. 

We  find  in  arterio'capillar)^  resistance  the  most  efficient  cause  in  the 
production  of  high  arterial  tension.  Under  the  influence  of  external  causes 
the  vessels  contract,  and  high  tension  results.  This  fact  is  of  considerable 
importance  in  the  etiology  of  apoplexy.  It  has  long  been  obser\'ed  that 
this  condition  is  especially  liable  to  occur  during  the  cold  months  of  the 
year.  The  subjects  of  vascular  degeneration,  exposing  themselves  suddenly 
to  the  influence  of  cold,  bring  on  high  arterial  tension,  causing  rupture  of 
the  weakened  walls  of  some  one  or  another  of  the  cerebral  vessels.  The 
occurrence  of  so-called  cramps  which  come  on  w^hile  swimming,  and  which 
have  been  the  cause  of  many  accidental  drownings,  is  believed  to  be  due 
to  increased  arterial  tension,  excited  by  the  vascular  contraction  brought 
about  by  the  sudden  immersion  of  the  subject  in  cold  w*ater. 

High  arterial  tension  is  a  pretty  constant  phenomenon  in  most  cases 
of  angimj  />tr torts ;  indeed  it  is  held  that  the  attacks  of  this  disease  are 
caused  by  the  increased  resistance  which  the  heart  meets  in  propelling  the 
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blood  through  the  contracted  peripheral  vascular  system.  Practical  use  of 
this  fact  is  made  by  the  employment  of  glonoin  and  nitrite  of  amyl  as  pal- 
liatives. The  results  obtained  from  these  remedies  show  the  theory  to  be 
a  good  one,  for  they  are  generally  used  with  excellent  results  by  the 
majority  of  physicians. 

Rigors  occurring  in  any  disease,  hysteria,  meningitis,  migraine,  and 
neuralgic  pains  generally,  are  all  conditions  in  which  high  arterial  tension 
may  be  observed. 

The  occurrence  of  high  tension  as  the  result  of  capillar^'  resistance 
may  be  set  down  as  due,  in  a  general  way,  to  the  action  of  poisons  circu- 
lating in  the  blood  acting  upon  the  capillaries*  These  poisons,  as  a  rule, 
result  from  nitrogenous  waste.  This  explains  the  occurrence  of  high  ten- 
sion in  the  course  of  kidney  disease  and  gout. 

High  tension  from  aiterio- capillary  resistance  occurs  in  old  age,  as  the 
result  of  hereditary  tendencies,  in  renal  disease,  gout,  diabetes,  lead-poison- 
ing, pregnancy,  anarmia  and  emphysema.  The  existence  of  high  vascular 
tension  in  families  is  a  well-attested  fact.  It  affords  the  only  rational  ex- 
planation of  the  tendency  of  apoplexy  to  run  in  certain  families,  as  it  does 
also  of  the  family  tendency  to  sudden  death  from  heart  disease. 

Renal  diseases  may  be  attended  by  high  tension  ;  but  it  is  especially 
in  interstitial  nephritis  that  this  condition  is  found.  So  important  is  this 
fact  that  thorough  and  rejieated  examinations  of  the  urine  are  called  for  in 
all  cases  of  high -pulse  tension.  It  is  said  that  when  the  pulse  tension  is 
low  in  cases  of  renal  disease,  the  prognosis  is  unusually  bad. 

The  high-pulse  tension  of  pregnancy  may  be  due  to  either  one  of 
two  causes,  namely,  the  presence  of  effete  substances  in  the  blood  or  in- 
crease in  the  volume  of  that  fluid.  In  emphysema,  it  is  due  to  imperfect 
aeration  of  the  blood. 

Next  we  come  to  consider  the  causes  leading  up  to  high  tension.  \Vc 
find  these  in  the  character  of  the  food  and  drink  and  habits  of  the  indi- 
vidual. It  seems  that  immoderate  indulgence  in  highly  nitrogenized  foods, 
as  meats,  in  connection  with  too  little  exercise  and  the  taking  of  limited 
quantities  of  water,  are  important  etiological  factors.  This  suggests  that 
in  the  management  of  these  cases  we  should  encourage  the  patient  to  limit 
the  quantity  of  nitrogejious  food,  to  drink  liberally  of  a  pure  water,  and  to 
exercise  freely  in  the  open  air.  We  also  forbid  the  patient  alcoholic  liquors 
of  all  kinds,  because  they  are  causes  of  high  tension.  Especially  harmful 
are  port,  sherry  and  beer. 

We  may  note  that  constipation  exerts  a  deleterious  influence  on  intra- 
vascular pressure.  The  relief  following  upon  a  free  evacuation  of  the  bowels 
is  often  so  great  as  to  furnish  an  important  object-lesson  concerning  the 
value  of  regularity  in  going  to  stool. 

High  arterial  tension  has  baneful  effects.     Some  of  these  arc  mechanic 
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cal,  t.g.^  the  constantly  increased  pressure  ultimately  leads  to  rupture  of 
blood-vessels,  an  accident  that  is  x^xy  liable  to  occur,  because  arterial  de- 
generation is  usually  an  associated  condition.  Increased  work  is  thrown 
upon  the  heart  in  overcoming  the  capillary  resistance.  At  first  that 
organ  may  undergo  hypertrophy.  Later,  valvular  disease  appears,  with, 
finally,  dilatation  of  the  heart.  The  constant  pressure  of  the  contained 
volume  of  blood  leads  to  imperfect  nutrition  of  the  arterial  walls  by  oblit- 
erating the  calibre  of  the  vasa  vasorum.  Thus  degenerative  changes  of  the 
arterial  walls  take  place. 

Low  Arterial  Tension. — It  is  now  in  order  to  study  diminished 
arterial  tension.  This  condition  results,  speaking  in  a  general  way,  from 
exactly  the  opposite  causes  of  increased  tension,  namely,  weakness  of 
cardiac  action,  dilatation  of  the  capiilaries  and  arterioles,  and  diminution  in 
the  quantit}'  of  blood.  Speaking  more  specifically,  we  find  low  arterial 
tension  to  result  from  heredity,  obesity,  exposure  to  the  relaxing  influence 
of  heat,  anxiety  and  \vorrj%  debility,  food,  and  pyrexia.  It  is  important  to 
take  cognizance  of  the  family  peculiarities  relating  to  the  pulse*tension,  for 
otherwise  it  is  an  easy  matter  to  assign  a  pathological  interpretation  to 
what  is,  so  far  as  the  individual  under  obser\'ation  is  concerned,  a  per- 
fectly  physiological  phenomenon. 

The  low^  arterial  tension  of  obesity  can  hardly  be  regarded  as  physio- 
logical. It  is  usually  associated  with  weak  action  of  the  heart,  and  this,  in 
turn,  favors  a  still  further  deposition  of  fat. 

Exposure  to  heat  m  any  way  brings  about  diminished  arterial  pres- 
sure. Especially  is  this  true  when  the  heat  is  combined  with  moisture. 
Thus,  warm  moist  applications  and  exposure  to  a  damp  warm  atmosphere 
bring  about  vascular  relaxation.  Advantage  of  this  fact  is  sometimes  taken 
by  the  administration  of  a  warm  bath  for  the  reduction  of  vascular  tension. 

The  influence  of  nervous  causes  in  lowering  arterial  tension  is  entirely 
underestimated.  At  the  same  time,  it  must  be  remembered  that  low  ten- 
sion and  the  causes  which  give  rise  to  it  may  of  themselves  cause  the  cir- 
culatory anonuly  under  consideration.  The  relation  of  cause  and  eflfect  in 
all  of  these  cases  can  only  be  determined  by  a  study  of  the  symptoms  in 
their  clinical  relations.  Especially  are  those  mental  conditions  attended  by 
depression  important  factors,  as  may  be  seen  in  many  cases  of  melancholia, 
hypochondriasis,  neurasthenia  and  hysteria.  In  many  of  these  cases  the 
circulator}^  condition  is  intensified  by  failure  to  take  food  of  proper  quality 
and  in  proper  quantity. 

All  conditions  tending  to  debility  cause  relaxations  of  the  arterioles 
and  capillaries.  More  than  that,  they  weaken  the  heart-muscle  and 
lessen  the  quantity  of  blood.  We  find  good  illustrations  of  this  in  diseases 
characterized  by  loss  of  fluids,  as  in  harniorrhagic  disorders,  and  in  afltctions 
having  diarrhoea  and  diuresis  as  prominent  symptoms.      In  diarrhtea  there 
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is  often  great  and  rapid  abstraction  of  fluid  from  the  capillaries.  In  cholera 
the  lowered  arterial  tension  finds  a  somewhat  different  explanation.  There 
is,  of  course,  an  abstraction  of  fluid,  but  the  capillaries  are  well  contracted, 
thus  lessening  in  great  degree  any  effect  of  the  reduced  volume  of  blood. 
But  the  arterio-capillary  contraction  in  cholera  favors  the  retention  of  blood 
in  the  venous  system,  thus  lowering  the  tension  in  the  arteries. 

Remarkable  examples  of  sudden  lowering  of  arterial  tension  are  found 
in  cases  in  which  large  quantities  of  fluid  retained  in  the  abdominal  cavity 
are  removed  suddenly,  as  in  the  rapid  withdrawal  of  urine  from  a  distended 
bladder  or  of  serum  in  ascites.  This  is  a  very  important  point  to  bear  in 
mind  in  the  management  of  these  conditions,  because  the  sudden  lessening 
of  the  intra-abdominal  pressure  by  the  withdrawal  of  the  ascitic  fluid  leads 
to  dangerous  and  even  to  fatal  collapse. 

4.  Force. — It  would  seem  at  first  thought  that  the  determination  of 
pulse-strength  or  force  is  a  comparatively  easy  matter, — one,  indeed,  re- 
quiring but  little  experience.  It  must  be  remembered,  however,  that  cer- 
tain other  pulse  characteristics  so  mask  its  apparent  strength  as  to  make 
the  determination  of  pulse-strength  a  more  complex  problem  than  it  appears 
to  be.  The  factors  which  tend  to  confuse  observation  include  mainly 
alterations  in  tension  and  variations  in  the  size  of  the  arteries. 

As  already  intimated  when  speaking  of  high  tension,  a  tense  pulse 
may  give  an  impression  of  weakness  until  considerable  compression  is  ex- 
erted upon  the  artery,  when  it  is  found  that  the  pulsations  gain  in  force  as 
the  pressure  of  the  examining  finger  is  increased.  On  the  other  hand,  low- 
tension  pulse  gives  a  false  idea  of  strength  which  it  does  not  possess. 

The  size  of  the  artery  must  be  taken  into  consideration,  because  car- 
diac contractions  of  a   given  strength  will  be  perceived  more  distinctly  the 
*  larger  the  artery  to  be  examined.     This  fact  is  based  upon  the  well-known 
principles  of  hydraulics. 

5.  Condition  of  the  Arterial  Walls.— The  changes  which  may 
take  place  in  the  arterial  walls  as  a  result  of  disease  include  arterio-sclerosis 
and  atheroma.  The  former,  when  at  all  well-marked,  is  easily  recognized, 
by  manipulation  of  the  radial  artery,  as  a  thickness  or  undue  hardness  of 
the  walls  of  the  vessel.  In  the  incipient  stages  of  the  disorder,  however, 
one  must  rely  mainly  upon  the  recognition  of  an  increased  vascular  tension. 

The  morbid  changes  are  not  confined  to  the  radial  artery ;  indeed, 
they  are  widespread.  Thus  the  temporal  arteries  may  be  observed  to  be 
tortuous  ;  the  carotid  arteries  are  seen  and  felt  to  beat  in  the  neck  with  a 
heaving  pulsation  ;  the  brachial  arteries,  like  the  temporal,  are  tortuous, 
and  move  laterally  with  each  pulsation. 

It  is  not  too  sweeping  a  statement  to  make  that  arterio-sclerosis  is 
associated  with  interstitial  nephritis,  syphilis,  or  atheroma  ;  that  it  does  not 
exist  as  an  uncomplicated  condition. 
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Its  association  with  interstitial  nephritis  is  rendered  easy  of  discover)^ 
by  intelHgent  examination  of  the  urine.  The  essential  diagnostic  factor  is 
the  failure  on  the  part  of  the  kidneys  to  maintain  their  normal  standard  of 
functional  activity,  as  evidenced  by  the  deficient  elimination  of  urinar)' 
solids,  especially  of  urea.  Of  course,  the  discovery  of  albumin  and  casts 
is  of  the  highest  importance  ;  but  these  distinctive  phenomena  so  often 
escape  detection  (if,  indeed,  they  are  always  present)  that  one  should  rely 
more  upon  the  presence  of  a  persistent  renal  inadequacy. 

The  arterio-sclerosis  of  syphilis  tends  mainly  to  involve  the  cerebral 
blood-vessels,  to  the  exclusion  of  those  of  other  portions  of  the  body. 
This  fact  makes  it  impossible  to  diagnose  this  condition  sufficiently  early  to 
be  of  practical  value  by  examination  of  arteries  accessible  to  palpation. 
The  knowledge  that  the  patient  has  had  syphilis  and  the  presence  of  s}'mp- 
toms  suggestive  of  disturbed  cerebral  function  should  be  accepted  as  a  hint 
to  the  wise. 

Atheroma  is  readily  recognized  by  manipulation  of  the  radial  arteries. 
The  vessel  under  examination  is  tortuous  and  rolls  under  the  finger  like  a 
hard  cord.  Its  walls  are  found  to  be  rough,  due  to  the  presence  of  small 
calcareous  plates  within  its  walls.  In  extreme  cases  the  calcareous  infiltra- 
tion is  so  great  that  the  artery  gives  the  impression  of  a  rigid  rough - 
walled  tube  to  the  examining  finger. 

Sansom  calls  attention  to  the  possibility  of  confounding  atheromatous 
pulsations  with  the  Corrigan  pulse. when  the  pulsations  of  the  brachial  ar- 
tery are  visible,  as  they  often  are.  He  directs  that  the  examination  of  the 
brachial  artery  be  conducted  as  follows :  **  The  right  arm,  as  well  as  the 
right  side  of  the  chest,  should  be  uncovered  ;  the  patient  should  turn  his 
face  slightly  to  the  left,  and  the  arm  should  be  semiflexed  at  the  elbow.  If 
the  vessel  be  atheromatous,  it  will  be  seen  that  there  is  considerable  side- 
topside  movement  with  each  pulsation.  If  the  arm  be  extended  and  lifted, 
the  movement  greatly  diminishes.  It  is  well  known  that  a  very  great  dis- 
placement of  the  arter)%  with  bounding  and  throbbing  pulsation,  is  seen  in 
cases  of  aortic  regurgitation  (the  Corrigan  pulse).  Then  the  elevation  of  the 
arm  increases  the  suddeness  and  visibilit\^  The  extension  and  elevation  of 
the  arm  serve  to  differentiate  between  the  two  conditions,  and  the  diagnosis  of 
atheroma  may  be  confirmed  by  the  examination  of  the  artery  by  the  fingers, 
which  may  detect  local  patches  of  hardness  in  the  wall." 

Unilateral  DisturbaDCes  of  the  Pulse.— The  characteristics  of  the 
pulse  may  not  be  the  same  on  both  sides  of  the  body.  Such  a  state  of  af- 
fairs maybe  a  congenital  anomaly,  duecntirely  to  anatomical  difterences  ;  to 
pressure  of  morbid  growths  ;  and  to  vaso-motor  disturbances  of  one  limb 
or  of  one  side  of  the  body.  The  morbid  growth  most  likely  to  produce 
inequality  of  the  radial  pulse  is  aortic  aneur>'sm.  When  the  ascending 
aorta  or  innominate  artery  is  the  seat  of  disease,  the  right  radial  pulse  is 


io6 


THE  PULSE. 


weakened,  or  even  extinct.  Relative  weakness  of  the  left  radial  is  suggest- 
ive of  aneurysm  of  the  descending  aorta.  Weakness  and  delay  of  the  left 
radial  may  result  from  aneurysm  of  the  arch  between  the  origins  of  the  in- 
nominate and  left  carotid  arteries.  Delay  of  either  radial  pulse  may  sug- 
gest various  conditions  on  the  corresponding  side  interfering  with  the 
arterial  circulation,  including  pleural  effusion,  pneumothorax,  embolism, 
thrombosis,  tumors  of  the  neck  or  axilla,  and  aneurysm  of  the  subclavian, 
axillary  or  brachial  arteries. 

The  absence  of  pulsations  in  one  of  the  lower  extremities  is  suggest- 
ive of  arterial  obstruction.  The  suspicion  becomes  a  certainty  when  gan- 
grene supervenes.  This  obstruction  may  result  from  outside  pressure,  as 
a  truss,  or  from  thrombosis  or  embolism. 

The  IiidicatifiiiH  Atfordecl  by  the  Siihyg:iin>graiih*— Much 
prejudice  exists  against  the  use  of  the  sphygmograph  in  the  determination 

of  pulse  characteristics.     This  is  un- 
'*"  ^^*  fortunate,  because  this    little   instru- 

ment is  capable  of  affording  valuable 
information,  especially  when  its  tra- 
cings arc  studied  in  connection  with 
the  information  obtained  by  pal  pa- 
tion  of  the  pulse  and  the  physical 
examination  of  the  heart.  Taken  by 
itself,  it  cannot,  of  course,  give  all 
the  information  desired.  Indeed, 
what  method  of  examination  of  any 
particular  organ  is  capable  of  so 
doing  ?  But  there  are  numerous  cir- 
cumstances under  which  the  sphyg- 
mographic  tracing  will  resolve  doubts 
as  to  the  condition  present.  What 
more  can  the  examiner  want  ?  Its 
use  demands  some  experience  and  a  little  study,  but  never  more  than  the 
scientific  practitioner  can  spare. 

Numerous  sphygmographs  have  been  invented  ;  but  that  of  our  own 
Dudgeon  is  the  simplest,  the  most  reliable,  the  most  portable.  It  is  par 
txceiieucc  the  best  for  clinical  purposes.  The  mechanism  of  the  instrument 
can  be  seen  at  a  glance  at  the  annexed  illustration  (Fig.  24).  The  patient 
may  be  examined  either  lying  or  sitting,  w  ith  the  arm  supported.  The  posi- 
tion of  the  radial  artery  must  first  be  determined  accurately.  The  button  of 
the  sphygmograph  should  then  be  placed  carefully  over  the  same,  and  the 
instrument  be  secured  firmly  in  place  by  strapping  it  to  the  wrist.  This  last 
procedure  is  absolutely  essential,  as  in  this  way  only  can  an  e\'en  pressure 
be   maintained.     This  advice  should  be  unnecessary,  as  it  is  a  matter  of 
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Fig.  25. 


common  sense ;  but  I  believe  it  wise  to  mention  the  subject  because  there 
are  numerous  men  who  claim  an  abilit)^  to  make  correct  obscrx^ations  with* 
out  this  precaution,  and  yet  deer}'  the  reliability  of  the  instrument. 

The  sphygmograph  being  in  situ^  there  should  appear  at  once  regular 
excursions  of  the  tracing-needle.  If  they  do  not,  then  careful  hyper-ex- 
tension of  the  hand  on  the  forearm  or  regulation  of  the  button-pressure  by 
the  little  eccentric  of  the  instrument  will  cause  them  to  appear.  The 
novice  at  once  asks,  "How  much  extension,  and  how  much  pressure?** 
To  this  I  reply,  The  position  and  pressure  which  will  give  the  most  marked 
oscillations  of  the  needle. 

The  tracings  should  be  taken  on  sh'ps  of  a  smooth  surface-paper  well 
blackened  with  lampblack.  To  prepare  these,  the  slip  of  paper  should  be 
placed  in  one  of  the  tin  holders  belonging  to  the 
outfit,  and  then  held  over  a  piece  of  burning  cam- 
phor until  evenly  smoked. 

After  the  tracing  has  been  made,  it  can  be 
rendered  pemianent  by  immersing  it  in  a  solution 
of  gum  dammar  in  equal  parts  of  gasoline  and 
benzine.  This  dries  in  a  few  seconds,  and  can 
then  be  filed  among  the  physician's  records  of  the 
case. 

The  intelligent  use  of  the  sphygmograph 
demands,  first,  that  the  physician  understands  the 
character  of  the  information  it  is  capable  of  giving. 
This  may  be  summed  up  in  a  few  words  :  It  gives 
an  accurate  record  of  the  variations  in  arterial 
tension.  The  factors  which  bring  about  the  varia- 
tions in  tension  include  the  volume  of  blood 
thrown  into  the  arteries  with  each  ventricular 
systole,  the  steadiness  with  which  this  blood  is 

maintained  in  the  vessels  by  the  force  of  the  left  ventricle,  the  apposition 
of  the  aortic  valves,  the  elasticity  of  the  arteries,  and  the  resistance  of  the 
arterioles  and  capillaries. 

The  normal  sphygmogram  is  made  up  of  the  following  parts  : 

{a)  An  upstroke,  which  may  be  called  by  this  title,  or  by  the  name 
proposed  by  Sansom,  *•  the  chief  ascending  wave.  ' 

{b)  The  terminal  angle  of  this  upstroke,  generally  known  as  the  per- 
cussion or  summit  wave. 

(r)  A  notch  varv'ing  in  depth  in  different  tracings. 

(</)  A  secondary  wave,  known  as  the  tidal  wave. 

{t)  A  notch  know^n  as  the  aortic  or  predicrotic  notch. 

(/)  A  wave,  more  or  less  marked,  called  the  dicrotic  wave. 

{g)  The  base  line. 
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Typical  pulse* wave.     (After 

Sansom.) 
nh^  chief  ascending  wave ;  *, 
percussion  or  summit  wave ; 
d^  lidal  wave  ;  jt,  notch  pre- 
cefling  the  tidal  wave  ;  c, 
aortic  or  predicrotic  notch  ; 
/,  dicrotic  wave ;  aa,  base 
line. 
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[a)  The  Chief  Ascending  Wave, — Sansom  proposed  the  name  of  '*  chief 
ascending  wave"  for  the  upstroke  of  the  sphygmogram  because  this  title  did 
not  express  any  theory  as  to  the  forces  giving  rise  to  it  It  is  produced,  of 
course,  by  the  contraction  of  the  left  ventricle. 

Normally;  it  should  be  perpendicular;  but  when  the  ventricle  rs  weak. 

Fir,.  26, 


Norma]  Iradng. 

the  aortic  orifice  narrowed,  the  walls  of  the  arteries  diseased,  or  the  vascular 
resistance  increased,  it  departs  from  the  vertical,  and  becomes  more  or  less 
slanting.  At  the  same  time  the  summit  of  the  tracing  becomes  flattened, 
partly  because  of  the  retarded  discharge  of  blood  into  the  arteries,  and 
partly  because  of  the  diminished  momentum  of  the  writing-needle  in   re- 

Fir.,  27* 


Right  pulse. 


Left  pulse. 
Weak  hean -actio IT  in  inofdinately  stout  young  <»ijbject ;  probably  extensive  fatty  intfillralton 
of  heart  ;  patient  liable  to  paroxy>msi  of  cjirdiac  syncupe  ;  difference  in  two  tracing!!,  due  to  dilTerent 
thickness  of  covering  of  radial  arterie'*  by  soft  parts. 

sponse  to  the  distending  force.  In  the  case  of  aneurysm,  the  abnormal  slant 
is  ob.served  on  one  side  only.  The  aneur>^sm  acts  as  an  elastic  bag,  which, 
equalizing  the  propelling  force  of  the  left  ventricle,  causes  the  differences  in 
arterial  pressure  between  systole  and  diastole  to  be  emphatically  less  evident. 
Referring  to  lack   of  symmetry  of  the  tracings  over  the  two  mdial 
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arteries,  too  much  reliance  must  not  be  placed  upon  this  symptom  as  evi- 
dence of  aneurysm,  for  it  may  arise  from  other  causes,  or  tt  may  be  the 
result  of  inexperience  in  the  use  of  the  sphygnio^raph.  Thus  it  may  be  due 
to  unilateral  vaso-motor  changes,  as  I  once  noted  in  a  case  of  brachial  neu- 
raljjia;  to  lack  of  vascular  symmetry;  to  the  deeper  situation  of  one  radial 
artery,  etc.  Asymmetry  of  tracings  must,  then,  be  regarded  as  simply 
suggestive  of  aneurysm,  and  not  diagnostic.  Of  course,  if  one  of  the 
sphygmograms  presents  the  characteristic  features  present  in  aneur>'sm,  then 

Flo.  28. 


Showing  differences  in  puJse'tmcings  in  a  case  of  nctimlgin  of  arm  oi  malarial  origin,     {a)  Trmcing 
of  the  right  radial  pulse;  [i)  tracing  of  the  left  radial  pulse  (aflected  side). 

the  observation  becomes  of  increased  value.  Even  here,  however,  one 
must  not  be  too  sure,  for  cases  have  been  observed  in  which  the  tracing  on 
the  affected  presented  greater  amplitude  than  on  the  normal  side  ;  a  phe- 
nomenon which  has  called  forth  a  variet>^  of  explanations,  none  of  which 
has  been  fully  accepted. 

As  to  the  slanting  of  the  tracing  as  the  result  of  aortic  stenosis,  in* 

Frt;.  29. 


Weak  pulse  ;  myocarditis. 

creased  vascular  pressure,  etc.,  their  consideration  is  deferred  until  I  come 
to  speak  of  the  sphygmographic  evidence  of  these  conditions. 

The  chief  ascending  wave  may  slant  unduly  by  reason  of  a  thick  layer 
of  fat  between  the  artery  and  the  button  of  the  instrument. 

It  would  seem  that  the  height  of  the  chief  ascending  wave  will  vary 
with  the  force  of  the  left  ventricle.  This,  however,  is  not  so,  because  of 
the  variable  conditions  against  which  the  ventricle  may  be  obliged  to  work. 
Thus,  with  diminished  arterial  pressure,  the  line  will  be  higher  than  normal  ; 
in  the  presence  of  high  tension,  it  will  be  lower.     When  the  contraction  of 
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the  left  ventricle  is  sudden,  and  the  resistance  is  not  increased,  the  recording 
needle  will,  because  of  the  play  in  the  levers  moving  it,  be  forced  ahead  at 
a  greater  speed  than  the  distending  vessel,  and  will  attain  a  higher  point 
than  it  would  with  the  same  degree  of  dilatation  less  energetically  exerted. 
Height  of  upstroke,  then,  is  to  be  regarded  more  as  evidence  of  the  sudden- 
ness with  which  the  left  ventricle  is  emptied  than  of  strength.  This  state- 
ment is  not  an  absolute  one,  and  hence  must  be  remembered  in  practice  as 
subject  to  exceptions  which  will  be  suggested  by  the  associated  conditions. 
The  quantity  of  blood  forced  into  the  arteries  with  each  systole  is  an  im- 
portant factor  in  modifying  the  amplitude  of  the  upstroke.  Thus,  in  mitral 
disease,  the  c|uantity  of  blood  being  small,  this  portion  of  the  tracing  is 
correspondingly  scant. 

[d)   The  PtTiUSsion  or  Summit  iVaVc.—\s  stated  in  the  preceding  par- 
agraph, the  play  in   the  parts  composing  the  levers  moving  the  writinjj- 

Fig,  %o. 


InelaisUc  arteries  in  womanly  iiged  35*  For  three  years  subject  to  chronic  diarrhcea ;  15  to 
25  stools  daily.  Recovery  for  past  year*  Lower  inicing  taken  under  greater  pressure  than  ihe 
upper*     The  irregularity  is  due  to  unsteadiness  of  the  patient's  hand. 

needle  permits  the  latter  to  be  forced  ahead  of  the  dilating  artery.  When 
the  needle  has  lost  its  momentum  it  falls  by  its  own  weight,  forming  an 
acute  angle  at  the  summit  of  the  tracing.  It  continues  to  fall  until  it 
reaches  the  artery  again,  and  then  it  is  once  more  forced  upwaids,  in  the 
act  last  mentioned  producing  the  tidal  wave.  In  other  cases  the  needle 
keeps  company  with  the  artery  through  the  expansion  of  the  latter,  so  that 
it  descends  without  the  recoil  marking  the  tidal  wave.  Such  is  to  be  ob- 
served in  the  normal  pulse. 

(r)  The  Tidal  Wave. — Normally  the  tidal  wave  is  below  the  summit 
wave.  Sometimes,  however,  the  reverse  condition  obtains,  and  the  tidal 
wave  is  higher  than  the  summit  of  the  percussion  upstroke,  and  becomes 
rounded.  We  call  this  the  auacriUic  pulse.  There  may  or  may  not  be  a 
notch  between  the  percussion  and  tidal  waves.     When  a  tracing  exhibits 


THE  PULSE. 


1 1 


anacrotic  character,  care  should  be  taken  that  the  obser\^ation  is  correct,  for 
it  is  very  easy  to  secure  such  a  tracing  by  reason  of  making  too  much 
pressure  upon  the  radial  arter>\  It  is  observed  in  cases  of  increased  intra- 
vascular pressure,  atheromatous  arteries,  and  aortic  stenosis.  To  use 
Sansom's  words,  "  It  indicates  a  prolonged  eflbrt  of  the  left  ventricle  against 
an  obstruction,  but  it  rather  shows  that  the  ventricle  is  equal  to  the  increased 
labor.  When  the  ventricle  fails,  the  bulging  of  the  tidal  wave  is  no  longer 
obser\'ed,  the  summit  of  the  tracing  becomes  flat,  and  dicrotism^  which  we 

Fig.  31. 
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Hyperdicrodc  pube ;  an  uousually  fine  example.     (After  GixmIhh  • 

consider  to  have  an  unfavorable  significance,  may  be  manifested/'  The 
tidal  wave  is  small  or  absent  when  the  heart  is  weak,  when  a  strong  heart 
is  acting  with  full  peripheral  circulation,  and  in  cases  of  mitral  or  aortic  in- 
competency. 

{e)  and  If)  The  Aortic  Notch  and  Dicrotu  IVaz^e. — ^These  are  well 
marked  in  the  normal  pulse-tracing,  their  situation  being  as  indicated  in  Fig. 
25.     The  aortic  notch  marks  the  precise  moment  at  which  closure  of  the 

Fig.  32. 


Iiicroiic  pulse  of  typhoid  fever.     (After  Gcxxlno. ) 

aortic  valves  takes  place,  and  the  dicrotic  wave  results  from  the  rebound  of 
the  column  of  blood  from  such  closure.  The  diminution  or  obliteration  of 
these  portions  of  the  sphygmogram  are  hence  easily  understood.  Thus,  in 
cases  of  aortic  regurgitation,  the  influence  of  the  closure  of  the  valves  is 
decidedly  less  prominent  than  normal,  if,  indeed,  the  notch  and  the  subse- 
quent wave  do  not  disappear  entirely,  {Vide  iH/ra.)  In  cases  of  increased 
intravascular  pressure  they  are  almost  entirely  obliterated,  and  what  remains 
of  them  occupies  a  much  higher  position  in  the  tracing  than  is  normally 
the  ca$e. 
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broad  or  anacrotic.  Dicrotism  may  or  may  not  be  absent ;  usually,  how- 
ever, it  is  absent.  The  indications  simulate  closely  the  si}^ns  of  high  tension. 
Sph}\^mografihic  Eviticnce  of  Aortic  Regur^iiaiioN. — This  condition, 
as  already  stated,  produces  the  water-hammer  pulse,  also  known  as  Corri- 
gan's  pulse.  It  is  characterized  by  a  prolonged  vertical  upstroke,  a  sharp 
apex,  and  a  rapidly-falling  downstroke,  interrupted  or  not  by  a  slight  break 
marking  the  place  where  the  aortic  notch  and  dicrotic  wave  should  appear. 
Sphygmographu'  Evidemc  of  Combined  Stenosis  and  Regit rgitation  at 
the  Aortic  Orifice. — ^The  effect  of  these  lesions  is  to  give  a  tracing  in  which 
one  tends  to  neutralize  the  influence  of  the  other.  Nevertheless,  when 
aortic  regurgitation  is  at  all  w^ell  marked,  the  tracing  exhibits,  to  a  certain 
extent,  the  characteristic  collapsing  character,  and  the  pulsations  of  the 
radial  artery  may  be  visible.  Other  than  this,  no  regular  rule  respecting 
the  tracings  may  be  formulated. 

Sphygmographie  Evidence  of  Mitral  Regurgittition. — Concerning  this 
subject,  we  have  a  most  excellent  example  of  the  great  differences  in  opinion 
held  by  high  authorities.  Thus,  Broadbent  declares  that  this  is  the  one 
valvular  lesion  above  all  others  capable  of  producing  irregularities  of  the 
cardiac  rhythm,  while  this  is  strenuously  dented  by  Balfour,  Sansom  and 
Whittaker,  who  assign  an  equal  prominence  in  the  same  direction  to  mitral 
stenosis.  All  are  united  in  stating  that,  so  long  as  compensation  is  main- 
tained, the  cardiac  rhythm  remains  regular  in  mitral  insufficiency.  Irregu- 
larity^ of  the  pulse  in  connection  with  mitral  insufficiency  may  be  said  to 
occur  only  when  there  is  co-existent  pulmonary  disease  or  failure  of 
compensation  with  dilatation  of  the  right  heart.  The  tracings  exhibit 
certain  well-defined  additional  characteristics.  Low  tension  is  evident  in 
the  majority  of  the  cases,  hence  the  dicrotic  wave  is  well  marked.  Owing 
to  the  diminished  volume  of  blood  forced  into  the  arteries  (part  of  the  ven- 
tricular contents  being  forced  back  into  the  left  auricle)  with  each  systole, 
the  amplitude  of  the  upstroke  is  small.  At  the  same  time,  auscultation  dis- 
covers  an  energetically-acting  heart  in  striking  contrast  with  the  weak  pulse. 
Exceptionally  the  tracings  show  increased  va.scular  tension.  Such 
instances  may  occur  in  connection  with  chronic  renal  disease.  The  sphyg- 
mograph  affords  valuable  means  of  differentiating  cause  and  effect.  Thus, 
in  the  case  of  associated  renal  disease,  the  problem  may  be  the  deterniina- 
tion  of  the  influence  of  prolonged  vascular  pressure  upon  the  mitral  valves 
finally  causing  regurgitation,  or  the  discovery  of  valvular  disease  antedating 
the  renal  complication.  In  the  former  case  the  tension  will  be  high  ;  in 
the  latter,  low.  Taking,  again,  the  case  of  anaemia  with  mitral  regurgitation, 
the  important  question  is  the  organic  or  functional  origin  of  the  mitral 
murmur.  In  anaemia  the  pulse-tension  is  increased,  which  feature  is  not 
altered  by  the  co-existence  of  a  functional  mitral  regurgitation.  If  the 
lesion  is  organic,  the  tension,  on  the  other  hand,  will  be  low. 
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SphygiHOgraphic  Evidences  of  Mitral  S/enosis. — The  pulse  of  mitral 
stenosis  may  be  either  regular  or  irregular.  In  the  former  case  it  is  of 
small  amplitude,  and  exhibits  evidence  of  increased  tension. 

In  many  instances  irregularity  may  constitute  an  early  sign  of  failing 
compensation.  When  not  present,  it  may  be  provoked  by  slight  muscular 
exertion.  The  irregularity  may  partake  of  almost  any  type  ;  or,  indeed, 
ever>^  possible  form  of  arrhythmia  may  be  observed  in  the  same  case.  At 
the  same  time,  it  has  been  especially  noted  that  secondary  ventricular  con- 
tractions  impress  their  marks  upon  the  dowostroke  (*'  linked  beats  "). 

Arterio-Sclerosis. 

While,  in  a  general  way,  the  cause  of  arterio-sclerosis  is  advancing 
years, — for  all  sooner  or  later  attain  to  the  distinction  of  degenerate 
arteries, — predisposition  and  exciting  factors  play  an  important  part  in 
the  production  of  the  disease.  The  great  predisposing  cause  is  heredity^ 
using  this  term  in  its  broadest  sense  to  include  not  only  the  direct 
transmission  of  a  tendency  to  arterial  degeneration  from  parent  to  off- 
spring, but  also  the  disposition  of  some  families  to  grow  old  during  the 
comparatively  early  years  of  life.  It  would  really  seem  as  though  cer- 
tain individuals  were  endowed  at  birth  with  limited  vitality.  In  childhood 
they  are  adults  in  more  ways  than  one,  and  at  the  early  age  of  forty -five 
they  are  universally  recognized  as  old  men  ;  and  this  premature  senilit>'  is 
dependent  upon  degenerate  arteries.  In  other  instances,  however,  the  ten- 
dency to  arterio-sclerosis  is  more  limited,  and  some  bad  habit  or  mode  of 
living  is  necessary''  for  its  production  ;  and  here,  again,  certain  individuals 
succumb  to  external  influences  much  more  readily  than  do  others.  Aside 
from  heredity,  the  various  exciting  causes  are  made  more  active  by  certain 
diatheses,  notably  gout,  rheumatism,  syphilis,  and  the  neurotic  constitution. 
Of  the  exciting  causes,  excessive  muscular  exertion — a  strenuous  physical 
life — has  been  given  a  prominent  place.  The  important  factors  here  seem 
to  be  improperly -conducted  exercise  or  labor,  or  ordinarily  active  exercise 
in  persons  who  have  not  been  properly  trained.  Numerous  examples  of 
arterio-sclerosis  may  be  observ^ed  among  machinists  who  have  followed  a 
life  of  great  physical  exertion.  In  them  the  arterial  changes  are  usually 
secondary  to  cardiac  hypertrophy  ;  sometimes,  however,  alcohol,  improper 
feeding  and  syphilis  are  associated  exciting  causes.  Neurotic  influences  are 
undoubtedly  productive  of  some  cases  ;  but  here  the  relation  of  cause  and 
effect  IS  not  always  clear.  Nervous  activity  most  unquestionably  produces 
mcreased  arterial  tension,  and  this,  in  turn,  arterio-sclerosis.  Thus  we  have 
an  explanation  of  the  early  ageing  of  persons  long  exposed  to  worry, 
anxiety  and  distress.  But,  on  the  other  hand,  arterio-sclerosis  is  sometimes 
manifested  symptomatically  by  nervousness,  in  which  c^ise  the  latter  is  an 
effect,  and  not  the  cause.     The  problem  is  further  complicated  by  the  in- 
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fluence  of  nervousness  upon  an  individual's  habits,  forcing  him  into  restless 
activity,  and  sometimes  to  habitual  use  of  alcohol.  VY^ry  important  but 
not  sufficiently  recognized  causes  of  arterial  degeneration  are  found  in  cer- 
tain infectious  diseases  and  tox^emise.  notably  influenza,  typhoid  fever,  ma- 
laria, yellow  fever,  gout,  syphilis,  and  interstitial  nephritis. 

The  symptoms  exhibited  by  patients  with  arterio-sclerosis  present  the 
widest  possible  differences,  because  the  clinical  phenomena  must  vary 
according  to  the  particular  set  of  vessels  which  happen  to  be  bearing  the 
brunt  of  the  disease.  The  tliagnosts  rests  entirely  upon  the  physical  ex- 
amination of  the  circulatory  system,  /.<\,  of  the  heart  and  arteries.  The 
radial  artery  at  the  wrist  is  found  to  present  thickened  and  somew^hat  rigid 
walls.  In  some  cases  these  changes  are  so  far  advanced  as  to  give  to  the 
palpating  finger  the  sensation  of  a  tendon  or  quill.  The  tension  of  the 
pulse  is  increased.  Changes  may  be  found  also  in  other  arteries,  notably 
in  the  temporal.  This  is  markedly  tortuous,  and  exhibits  the  same  high 
tension.  The  heart  is  hypertrophied.  In  cases  that  have  lasted  for  some 
time  the  apex  may  reach  an  inch  or  more  to  the  left  of  the  nipple-line.  The 
first  sound  of  the  heart  is  prolonged  and  dull,  and  the  second  sound  over 
the  aortic  area  greatly  accentuated.  In  the  early  stages  of  arterio-sclerosis, 
before  the  vascular  changes  become  perceptible  to  ordinary  examination 
methods,  one  is  fairly  safe  in  basing  a  diagnosis  upon  habitual  high  tension. 
Friedman  and  Corey  have  directed  attention  to  an  important  early  sign, 
namely,  the  lowering  of  the  maximum  audibility'  of  the  aortic  sound  from 
the  third  to  the  seventh  dorsal  vertebra.  They  explain  the  occurrence  of 
this  phenomenon  by  the  alteration  in  the  shape  of  the  arch  of  the  aorta  by 
atheroma. 

The  most  commonly  observed  pathological  association  of  arterio- 
sclerosis is  the  contracted  kidney ;  in  fact,  it  may  well  be  said  that  arterio- 
sclerosis cannot  exist  without  some  degree  of  renal  degeneration.  It  may 
be  that  the  evidence  of  the  latter  condition  is  not  evident  to  ordinary  urin- 
ary examinations,  but  careful  investigations  of  24  hours'  specimens,  with 
quantitative  determination  of  urea  and  phosphoric  acid  elimination,  will 
demonstrate  the  presence  of  permanent  renal  inadequacy. 

Arterio-sclerosis  is  the  fundamental  factor  in  the  etiology  of  many  of 
the  ailments  of  the  syphilitic,  and  of  persons  of  advanced  years.  As  to 
the  former  cause,  there  is  a  vcr\^  large  group  of  diseases  not  ordinarily 
classed  as  syphilitic  and  yet  dependent  upon  syphilis.  The  vascular  system 
plays  an  important  part  in  their  productioti.  Although  the  nervous  system 
is  the  portion  of  the  body  most  liable  to  suffer,  many  organs  may  be  in- 
volved. The  lesions  arc  of  a  degenerative  character,  and  result  from  low- 
ered nutrition  by  reason  of  the  diseased  blood-vessels.  They  are  not 
amenable  to  anti-syphilitic  treatment  because  they  are  not  syphilitic  lesions. 

Of  the  ailments  of  later  life  dependent  upon  arterio-sclerosis,  the  many 
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nervous  phenomena  are  of  special  frequency*  Thus  we  may  observe  ver- 
tigo, paralyses  in  great  variety,  aphasia,  convulsions,  and  mental  deteriora- 
tion. 

Interference  with  the  peripheral  circulation  sometimes  leads  to  gan- 
grene. 

Sclerosis  of  the  coronary  arteries  leads  to  angina  pectoris* 
The  future  of  patients  w4th  arterio-sclerosis  depends  in  great  measure 
upon  the  care  which  they  take  of  themselves.  They  may,  for  prognostic 
purposes,  be  regarded  as  prematurely  old.  When  ill  with  some  acute  dis- 
order, the  outlook  is  rendered  more  unfavorable  by  reason  of  vascular  de- 
generation ;  and  if  obliged  to  undergo  a  surgical  operation,  they  react  but 
slowly.  Nevertheless,  careful  management  will  do  much  in  the  way  of 
saving  life  during  acute  illness,  and  retarding  the  advance  of  the  arterial 
changes. 

Phlebitis. 

The  causes  of  phlebitis  include  traumatism,  rheumatism,  gout,  and 
other  infections.  Traumatic  phlebitis  may  be  simple  or  infective.  The 
simple  variety  gives  rise  to  little  general  disturbance,  and  finds  its  best  ex- 
amples in  those  cases  in  which  it  originates  from  clean  wounds,  and  in  which 
it  forms  part  of  the  reparative  process.  Infcctiih-  traumatic  phlebitis,  on  the 
other  hand,  is  a  most  serious  disorder,  and  is  attended  by  severe  local  and 
constitutional  phenomena.  The  infecting  material  is  found  in  the  pyogenic 
micro-organisms,  which  may  have  been  introduced  at  the  time  of  the  in* 
jur>\  or  by  carelessness  in  antiseptic  technique  during  the  operation.  The 
character  of  the  wound  is  a  secondary  matter,  for  it  may  have  been  trivial 
or  severe  ;  the  introduction  of  septic  matter  is  the  important  cause.  Such  an 
inflammation  is  usually  attended  by  a  septic  thrombosis.  Portions  of  the 
thrombus  may  be  detached  and  carried  to  distant  portions  of  the  body, 
thus  setting  up  new  septic  foci.  Death  finally  results  from  pya:*mia  or 
septicaemia.  Sometimes  the  progress  of  the  infection  is  prevented  by  the 
formation  of  an  aseptic  clot,  thus  localizing  the  suppurative  process. 

One  of  the  most  dangerous  v-urietics  of  infectiv^e  phlebitis  is  pyle- 
phlebitis or  portal  pytsmia^  which  arises  from  a  suppuration  in  the  area 
tributar>*  to  the  portal  vein,  as  in  appendicitis. 

Rheumatic  pldcbitis  may  occur  at  any  stage  of  an  attack  of  rheumatic 
fever,  but  is  observed  with  especial  frequency  during  convalescence.  Oc- 
curring at  this  time,  it  is  apt  to  be  attended  by  a  return  of  the  articular  and 
constitutional  symptoms  of  the  primary'  disease.  Pain  usually  precedes 
the  swelling  along  the  course  of  the  affected  vein. 

Gouty  phlebitis  usually  involves  the  superficial  veins.  It  is  usually 
symmetrical,  and  assumes  the  fugitive  or  shifting  character  of  other  gouty 
lesions.  The  histor)'  of  hereditary'  or  acquired  gout  is  usually  well- 
defined. 
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The  phlebitis  succeeding  or  complicating  typhoid  fever  is  a  most  in- 
teresting example  of  an  infective  phlebitis.  It  is  especially  liable  to  occur 
during  the  stage  of  convalescence,  and  involves  by  preference  the  veins  of 
the  lower  extremities.  The  weakness  of  the  circulation  favors  the  produc- 
tion of  the  phlebitis  by  the  typhoid  bacillus. 

The  symptoms  of  a  simple  phlebitis  consist  of  pain,  which  gradually 
increases  in  severity  with  the  progress  of  the  lesion,  and  is  followed  in  the 
course  of  a  few  hours  or  days  by  swelling  and  induration  along  the  route 
of  the  affected  vein.  The  parts  drained  by  the  diseased  vessel  become 
markedly  i edematous  if  the  deeper  veins  are  tnvolved,  but  not  in  case  of 
disease  of  those  superficially  placed.  As  a  rule,  the  swollen  parts  are 
soft ;  but  if  the  obstruction  is  complete  and  in  the  deeper  vessels,  we  have 
what  has  not  inappropriately  been  called  hard  (vdima.  In  the  former  case, 
the  swelling  disappears  soon  after  the  return  of  the  circulation  ;  tlie  latter 
is  apt  to  remain  throughout  life.  Inflammation  of  the  superficial  veins  is 
attended  by  redness  of  the  skin  over  the  affected  vessel.  The  fever  is  usu- 
ally moderate,  not  amounting  to  more  than  102^  F.  In  the  typhoid  cases 
it  is  preceded  by  a  rigor. 

Suppurative  pkifiniis  presents  the  local  and  constitutional  symptoms  of 
suppuration  plus  those  of  venous  obstruction.  The  constitutional  disturb- 
ance is  almost  always  disproportionately  severe  as  compared  with  the  local 
appearances.  The  fever  may  be  of  either  the  septicaemia  or  pviemic  types, 
characterized  by  marked  remissions,  or  by  repealed  rigors  and  profuse 
sweats.  The  temperature  may  reach  a  high  point — 105^  or  106"^  F.  Cases 
of  this  character  offer  a  very  unfavorable  prognosis,  as,  by  this  time,  the 
occurrence  of  septic  embolism  has  caused  multiple  foci  of  infection.  The 
ordinary  simple  phlebitis  usually  offers  a  favorable  outlook,  although  the 
possibility  of  embolism  and  its  serious  consequences  must  always  be  borne 
in  mind. 

Venous  Pulsation, 

Venous  pulsation  may  be  either  physiological  or  pathological.  As  a 
physiologiccd  phenomenon,  it  is  of  constant  occurrence  in  dogs  and  rabbits. 
It  is  occasionally  observed  in  health  in  the  human  jugular  vein.  The  only 
logical  explanation  then  offered  for  its  presence  is  that  of  Riegel,  who 
attributes  it  to  the  varying  velocity  with  which  the  blood  flows  into  the 
right  auricle.  It  is  a  purely  negative  pulse.  The  descent  is  made  with 
auricular  diastole,  and  the  ascent  with  auricular  systole. 

Care  is  required  in  the  investigation  of  venous  pulsation,  as,  otherwise, 
it  may  readily  escape  detection.  The  patient  should  be  in  a  lying  position, 
with  the  neck  slightly  horizontal.  If  he  is  in  a  horizontal  position,  the 
veins  will  be  completely  distended  ;  and  if  in  a  sitting  position,  the  column 
of  blood  will  oppose  the  pulsation.  The  phenomenon  is  generally  most  pro- 
nounced on  tile  right  side. 
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The  physiological  venous  pulsation  is  presystolic  in  time.  It  exhibits 
itself  as  an  undulation  or  flicker  in  the  jugular  veins  at  the  root  of  the  neck. 
It  is  not  unusual  for  presystolic  venous  pulsation  to  be  present  in  pro- 
nounced anemia. 

Pathological  venous  pulsation  is  systolic  in  time.  It  is  a  positiv^c,  not 
a  negative  pulse.  Its  ascent  depending  upon  ventricular  contraction,  it  can 
only  occur  when  tricuspid  regurgitation  is  present.  It  is,  moreover,  an  in- 
dication of  advanced  lesion,  because  the  valves  of  the  vein  must  also  be 
diseased.  In  the  early  stages  of  tricuspid  regurgitation,  it  is  noticeable 
only  low  in  the  vein.  The  absence  of  venous  pulsation  must  not  be  ac- 
cepted as  evidence  of  the  absence  of  tricuspid  regurgitation,  for  it  cannot 
take  place  when  the  valves  of  the  veins  are  competent  or  the  ventricles  are 
weak. 

Systolic  venous  pulsation  in  the  jugular  veins  indicates  the  presence 
of  tricuspid  insufficiency,  and  that,  too,  even  though  the  characteristic 
niunnur  of  that  lesion  be  absent.  When  the  phenomenon  is  not  well 
marked,  it  may  be  made  more  prominent  by  pressure  upon  the  vein  at 
about  the  middle  of  the  neck. 

When  the  pulsation  of  the  jugulars  consists  of  a  mere  undulation,  it  is 
indicative  of  a  much  shorter  duration  of  tricuspid  regurgitation. 

Venous  pulsation,  systolic  in  time,  occurring  in  the  arms,  may  be  the 
result  either  of  aortic  incompetence  or  of  undue  patency  of  the  arterioles 
and  capillaries.  As  is  well  known  in  aortic  incompetence,  the  impact  of 
the  column  of  blood  against  the  arterial  walls  is  great,  made  so  by  the 
enormous  hypertrophy  of  the  heart  and  the  comparative  emptiness  of  the 
vessels  during  diastole.  These  great  variations  in  blood-pressure  lead 
ultimately  to  impairment  of  the  elasticity  of  the  arteries  and  dilatation  of 
the  same.  Thus  are  favored  the  conditions  for  the  production  of  a  capil- 
lar}^ pulse- wave,  which  is  ultimately  transmitted  to  the  smaller  veins. 
This  venous  pulsation  of  aortic  incompetence  may  be  observed  in  inflamed 
and  erysipelatous  parts  and  beneath  the  finger-nails. 

In  ver}'  rare  instances  only,  jugular  pulsation  may  be  produced  by  a 
patent  foramen  ovale  associated  with  mitral  insufficiency.  The  regurgitant 
current  passes  from  the  left  to  the  right  auricle,  and  thence  into  the  superior 
vena  cava  and  jugular  veins. 

Venous  pulsation  of  the  jugulars  may  be  mistaken  for  a  communicated 
pulsation  from  the  adjacent  carotids.  To  the  experienced  finger,  the  con- 
ditions do  not  resemble  each  other.  But  all  doubt  may  be  resolved  by 
making  occluding  pressure  upon  the  vein  midway  between  the  mastoid  and 
the  sternum.  The  distal  portion  of  the  vein  becomes  distended.  If  the 
pulsation  is  communicated  from  the  carotid  arter}%  the  distal  portion  will 
become  more  distended,  and  will  pulsate  stronger  than  before.  The  central 
portion,  on  the  other  hand,  collapses,  and  the  pulsation  therein  disappears. 


I20  VENOUS  PULSATION. 

If,  however,  the  pulsation  be  venous,  it  will  continue  below  the  point  of 
pressure,  as  before. 

Pulsation  of  the  jugular  veins  may  be  simulated  by  diastolic  collapse 
of  these  vessels.  This  phenomenon  occurs  in  certain  cases  with  extensive 
pericardial  adhesions,  **  the  walls  of  the  heart  contracting  with  difficulty  be- 
cause of  the  adhesions,  and  springing  suddenly  into  diastolic  expansion, 
thus  aspirating  the  venous  contents."     (Butler.) 


CHAPTER  IV. 
RESPIRATION. 

The  information  obtained  by  observation  of  the  respiration  is  only  less 
in  importance  to  that  afforded  by  the  temperature  and  the  pulse.  This  fact 
does  not  seem  to  have  been  fully  appreciated  clinically,  for  it  is  only  when 
the  respiratory  abnormality  becomes  decidedly  obtrusive  that  any  note  is 
made  of  it.  Even  in  hospital  practice,  where  routine  observations  of  the 
respiration  are  made  by  the  nursing  corps,  the  information  given  on  the 
record-sheets  is  generally  limited  to  a  note  of  the  respiratory  count.  It  is 
not  to  be  wondered  at,  therefore,  that  respiratory  symptoms  have  been 
minimized  in  clinical  importance  in  the  minds  of  general  practitioners. 

While  urging  attention  to  detail  respecting  respiratory  symptoms, 
I  must  utter  a  warning  against  dogmatic  teaching  not  based  on  scientific 
foundation.  Thus  I  can  recall  an  observation,  made  years  ago,  to  the 
effect  that  when  the  pulse-rate  is  an  exact  multiple  of  the  respiration-rate, 
€.g,^  26  respirations  to  104  pulse-beats,  a  fatal  result  is  imminent.  It  is 
said  that  a  lie  can  travel  far  while  truth  is  putting  on  its  boots,  and  this 
false  teaching  has  been  transmitted  and  accepted  by  succeeding  classes  of 
physicians  ever  since  it  was  promulgated.  Such  a  dogmatic  assertion  has 
no  foundation  on  any  principle  of  physiology  or  pathology,  and  must  be 
incorrect  for  that  reason  alone,  for  it  is  with  respiratory  symptoms  as  with 
all  others — they  are  interpretable  on  physiological  and  pathological  prin- 
ciples. 

The  normal  frequency  of  respiration  in  the  healthy  adult  ranges  from 
16  to  20  per  minute.  The  rhythm  is  regular.  The  respiratory  act  con- 
ists  of  two  stages,  znz.,  inspiration  and  expiration,  the  latter  being  very 
slightly  the  longer. 

The  standard  of  frequency,  as  above  stated,  is  subject  to  varia- 
tions under  a  number  of  physiological  conditions,  as  follows : 

1.  The  frequency  of  respiration  varies  with  age.  It  is  more  rapid  in 
children  and  infants ;  in  the  latter  it  may  be  forty  per  minute. 

2.  Exercise  exerts  a  great  influence  on  the  respiration-rate  of  all 
persons, — especially,  however,  in  persons  who  are  not  accustomed  to  any 
unusual  exertion, — ^producing  increased  frequency,  at  the  same  time  reduc- 
ing the  depth  of  the  inspirations. 

3.  A  rarefied  atmosphere  brings  about  increased  frequency  of  respi- 
ration, especially  in   the   unacclimated.     At   the  same   time   the    subject 
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breathes  more  deeply,  it  seeming  as  though  the  increased  effort  was  made 
for  the  purpose  of  getting  as  much  oxygen  as  possible  out  of  the  respired 
air. 

4.  Eating. — There  is  always  a  slightly-increased  respiration -rate  after 
eating,  especially  after  taking  starchy  food. 

5.  Cold  air  acts  as  a  stimulant  to  the  respiratory  function,  and  in- 
creases both  the  number  and  the  depth  of  the  respirations.  Hot  weather 
has  the  reverse  effect. 

6.  Sex. — The  method  of  performance  of  the  respiratory  act  presents 
marked  differences  in  the  two  sexes.  Adult  females  use  the  upper  costal 
muscles  mainly,  in  respiration,  thus  causing  the  activity  of  the  upper  por- 
tion of  the  thorax  to  be  especially  manifest.  Adult  males  and  children,  on 
the  other  hand,  use  the  lower  costal  muscles  and  the  diaphragm,  and  in 
them  breathing  seems  to  be  performed  mostly  by  the  abdominal  muscles. 
This  point  is  worthy  of  especial  notice,  for  the  presence  of  abdominal 
breathing  in  the  female,  or  the  upper  costal  in  the  male,  is  suggestive  of 
some  pathological  condition.     {Vide  tn/ra.) 

7.  Sleep. — During  sleep  respiratory  frequency  is  greatly  diminished  ; 
at  the  same  time,  the  individual  acts  of  respiration  are  less  energetic  than 
in  the  waking  state. 

While  the  ordinary  performance  of  respiration  is  a  purely  involuntary 
or  automatic  act,  it  must  be  remembered  that  it  is  to  a  certain  extent  under 
the  control  of  the  will.  Care  must  therefore  be  taken,  when  making  obser- 
vations as  to  its  frequency  or  quality,  that  the  patient's  attention  is  not  di- 
rected to  what  the  physician  is  doing.  Usually  one  can  count  the  respira- 
tions and  note  their  quality  while  ostensibly  feeling  the  pulse.  If,  however, 
the  respiratory  movements  are  too  feeble  to  be  visible  beneath  the  clothing, 
the  physician  can  generally  judge  of  their  frequency  and  character  by  plac- 
ing the  hand  on  the  chest  or  abdomen,  as  he  may  deem  best. 

In  order  to  understand  the  diagnostic  significance  of  disturbed  respira- 
tion, it  is  necessary  to  have  a  clear  understanding  of  the  fa»ctors  neces- 
sary to  the  proper  performance  of  the  function. 

1.  There  must  be  furnished  to  the  lungs  an  adequate  supply  of  air  of 
normal  composition.  An  unduly  small  air-space  per  capita  necessarily 
brings  about  an  increased  respiration-rate  by  way  of  compensation.  The 
lessening  of  the  quantity  of  oxygen  in  a  normal  amount  of  air  has  the  same 
effect. 

2.  The  air-passages  must  be  sufficiently  large  to  permit  of  a  free  in- 
gress and  egress  of  air.  If,  by  reason  of  disease,  they  are  unduly  narrow^ 
or  if  obstruction  takes  place,  the  patient  breathes  more  rapidly  than  normal 
or  makes  increased  respiratory  efforts  to  compensate  for  the  deficiency. 

3.  The  lung  tissue  must  be  healthy  and  of  sufficient  quantity.  This 
proposition  is  as  self-evident  as  the  last.     If  the  normal  quantity  of  air  is 
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taken  io  and  expired,  it  will  not  do  the  proper  amount  of  work  if  brought 
in  contact  with  a  diseased  pulmonary  surface,  or  if  the  puInionar%*-surfacc 
space  is  inadequate  for  its  care. 

4.  The  pulmonar>'  circulation  must  be  good.  This  is  a  corollary  of 
the  last  proposition.  The  function  of  the  respiration  is  to  carr>^  oxygen  to 
the  blood.  If  the  lungs  themselves  be  normal,  and  the  normal  quantity  of 
air  is  respired,  the  respiratory  function  will  still  be  imperfect  unless  the 
blood  flows  freely  through  the  pulmonary  vessels ;  for  if  it  does  not  do  so, 
it  cannot  be  properly  oxygenated. 

5.  The  quality  of  the  blood  itself  must  be  normal,  for  if  it  be  imper- 
fect in  structure  its  oxygen-carrying  power  is  diminished.  Hence  it  is  that 
the  respiration  is  increased  in  the  various  forms  of  anai^mia. 

6.  There  must  be  no  impediment  to  the  free  action  of  the  lungs.  That 
the  respiratory  movements  may  take  place  normally,  it  is  essential  that  the 
clothing  about  the  chest  be  loose  ;  the  muscles  of  the  chest,  the  chest-walls 
themselves,  the  diaphragm  and  all  the  abdominal  muscles  must  act  freely; 

In  any  case  with  disturbance  of  the  respirator)^  function  it  is  rare  that 
any  one  of  these  causes  is  alone  operative.  The  majority  of  cases  are  de- 
pendent upon  the  disorder  of  a  number  of  the  factors  necessary^  to  normal 
respiration. 

We  are  now  in  a  position  to  consider  the 

Catiees  Interferiiii^  witli  ReH|iiratioii* 

Their  tabulation  is  necessarily  based  upon  a  knowledge  of  the  physi- 
ological consideration  already  presented. 

1.  Xervfiu«  Cau«€*H,— Nenous  influences  modify  the  performance 
of  every  function  of  the  human  body.  Those  interfering  with  respiration 
are 

(a)  Central  Lesions. — These  include  a  common  class  of  cases  in 
which  the  respirator)*  centre  is  affected  indirectly,  as  in  all  cases  in  which 
coma  or  stupor  is  a  prominent  factor.  The  respirations  are  increased  in 
depth  and  lessened  in  frequency,  and  are  often  associated  with  a  character- 
istic noise  which  we  call  stertor  ;  hence  the  name  ''stertorous  breathing/' 
( lyji'  article  on  Coma  and  Stupor.)  Sometimes  the  respiration  assumes  the 
type  known  as  the  Cheyne-Stokes.  (luii  ifi/ra.)  The  intracranial  lesions 
giving  rise  to  the  above- described  state  of  affairs  include  haemorrhage  (apo- 
plexy), embolism,  thrombosis,  and  the  terminal  stages  of  tumors — in  fact 
all  conditions  in  which  coma  or  stupor  constitutes  an  important  ciinical 
factor.  Many  of  these  cases  are  associated  with  hemiplegia.  The  respira- 
tory muscles  escape  involvement  in  the  paralysis  because  they  have  bilat- 
eral representation  in  the  cerebral  cortex.     (Broadbent*s  hypothesis.) 

Lesions  at  or  near  the  respiratory  centre  in  the  medulla  affect  the 
function  directly,  in  some  cases  producing  sudden  arrest  of  respiration  ;  in 
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others  acting  more  slowly,  by  reason  of  their  chronic  onset.  It  must  be 
remembered  that  this  onset-centre  has  most  intimate  connection  with  the 
cerebrum,  and  is  readily  disturbed  by  causes  proceeding  thence,  as  may  be 
instanced  by  the  influence  of  emotions  on  the  respiratory  act.  When  the 
centre  is  peculiarly  vulnerable,  as  by  disease,  even  death  may  result  from 
fright. 

{b)  Lesions  of  the  Upper  Portion  of  the  Spinal  Oord.— These 
act  because  of  interference  with  the  phrenic  nerve,  which  is  a  continuance 
of  the  fourth  cervical  nerve,  reinforced  by  fibres  from  the  third  and  fifth 
cervical,  and  by  impairment  of  the  functions  of  the  nerves  supplying  the 
extraordinary  muscles  of  respiration.  Disease  or  injury  of  the  phrenic 
nerves  means,  of  course,  paralysis  of  the  diaphragm.  When  the  lesion  is 
in  the  spinal  cord,  as  in  myelitis  and  degenerative  disease,  the  paralysis  is 
bilateral ;  when  in  the  phrenic  nerve,  unilateral.  In  constitutional  diseases, 
as  post-diphtheritic  neuritis,  both  phrenic  nerves  may  be  diseased,  in  which 
case  the  paralysis  is  also  bilateral. 

The  pathological  conditions  which  may  produce  diaphragmatic  paral- 
ysis  are : 

i.  Spinal  injuries, 
ii.  Acute  myelitis. 

iii.  Acute  and  chronic  spinal  myopathies, 
iv.   Lead-poisoning. 
V.   Exposure  to  cold, 
vi.  Compression  of  the  spinal  cord. 

vii.   Hysteria. 

viii.   Infectious  diseases,  notably  diphtheria, 
ix.   Disease  or  injury  of  one  or  both  phrenic  nerves. 
X.  Serous  membrane  inflammations,  e,g,,  pleurisy  and  peritonitis. 

Paralysis  of  the  diaphragm  is  to  be  recognized  by  disturbance 
of  respiration,  which  becomes  entirely  costal.  During  inspiration  the  epi- 
gastrium recedes,  instead  of  becoming  prominent. 

Phrenic  or  diaphragmatic  neuralgia  may  conveniently  be  men- 
tioned in  this  connection.  It  is  characterized  by  acute  pain  at  the  lower 
and  anterior  part  of  the  thorax,  along  the  line  of  attachment  of  the  dia- 
phragm, and  along  the  course  of  the  phrenic  nerves  through  the  chest. 
In  some  cases  the  pain  extends  to  the  areas  of  distribution  of  other  nerves, 
and  involves  the  neck,  lower  jaw,  shoulders  and  arms.  It  may  be  asso- 
ciated with  angina  pectoris,  exophthalmic  goitre,  and  diseases  of  the  liver 
and  spleen. 

(r)  Numerous  Functional  Disturbances,  e.g.,  Hysteria. — Hys- 
terical disturbances  of  breathing  are  characterized  mainly  by  the  great 
rapidity  of  the  respiratory  acts — often  as  high  as  80  per  minute.  At 
the  same  time,  there  does  not  appear  to  be  any  real  dyspnoea.     The  pulse 


is  rarely  found  to  be  increased  in  frequency.  In  case  of  hysterical  laryn- 
geal disturbance  there  may  be  actual  dyspntea,  [ll^ii'  Lar>^nx  and  Ijaryn- 
geal  Paralyses.) 

{//)  AffectiODS  of  the  Pneumogastric  and  Recurrent  Laryngeal 
Nerves. — ^ Respiratory  disturbances  arising  from  disease  of  the  pneumo- 
gastric nerves  are  essentially  the  same  as  those  originating  in  the  respiratory 
centre^  and  are  associated  with  symptoms  referred  to  the  various  portions 
of  the  body  to  which  fibres  of  these  important  nen^es  are  distributed. 
Disease  of  the  pulmonary  branches  alone  is  rare.  Even  when  present,  its 
symptomatology  is  not  well  understood,  because  of  lack  of  exact  knowl- 
edge of  their  function.  It  is  generally  believed,  of  course,  that  asthma  is 
due  to  paroxysmal  contraction  of  the  muscular  fibres  of  the  bronchioles 
through  the  agency  of  the  pneumogastric.  A  relation  of  these  nerves  to 
a  form  of  emphysema  has  also  been  claimed.  Inasmuch,  however,  as  in 
all  of  these  cases  there  is  marked  superior  costal  respiration,  it  has  been 
suggested  that  the  emphysema  may  have  resulted  frona  the  energetic  respi- 
ratory movements.  Although  the  vaso-motor  fibres  for  the  lungs  are  derived 
from  the  sympathetic  nervous  system,  vascular  pulmonary  lesions,  i\^., 
congestion  and  hiemorrhages,  have  follow^ed  section  of  the  pneumogastric 
in  animal  and  acute  pontine  lesions  in  man.  Respirator)^  disturbance  from 
lesions  of  the  recurrent  laryngeal  nerve  will  be  considered  in  the  chapter 
on  Larjmgea!  Paralyses. 

(c)  Reflex  mfluances,  t\g.,  those  derived  from  the  stomach  and  skin. 
Sighing  and  yawning  respirations  are  not  infrequent  attendants  upon  a  dis- 
tended or  disordered  stomach — sometimes  a  purely  reflex  disturbance,  and 
at  other  times  a  mechanical  phenomenon  from  pressure.  The  sudden 
stimulation  of  the  skin  by  dashing  cold  water  upon  it  causes  the  subject  to 
hold  his  breath.  The  effect  of  cutaneous  stimulation  on  respiration  may 
be  udlized  in  cases  of  apncea,  when  the  respiratory  act  may  be  started  by 
the  sudden  application  of  cold  water  or  by  flagellation. 

2,  AbuoriuRlitieH  in  the  Caiu|iOHitioii  of  tlie  Bluoil. 

(ej)  Deficient  quantity  of  ^blood,  as  after  severe  haemorrhages,  is 
associated  with  increased  frequency  of  respiration.  The  rapidit}'  with  which 
blood  is  lost  great h'  influences  the  cfitect  on  the  respiratory  function. 

(//)  All  forms  of  ans&mla,  t\^^.,  chlorosis,  pernicious  ana:mia,  leuco- 
cyth^emia,  secondary  ani^mia,  etc.  The  character  of  the  shortness  of 
breath  in  anaemias  closely  simulates  that  of  cardiac  disease,  in  that  it  may 
be  absent  when  the  patient  is  at  rest,  and  present  only  during  exertion.  In 
advanced  cases  of  pernicious  anemia,  however,  it  may  be  severe,  and  occur 
independently  of  any  exertion.  The  d}'spnLua  of  leucocytha^mia  and 
Hodgkin's  disease  may  be  brought  about  by  a  multiplicity  of  causes  :  (i) 
The  blood-changes,  as  in  other  forms  of  anaemia  ;  and  (ii)  by  pressure  of 
the  bronchial,  mediastinal  and  thymus   glands  upon  the  respirator)^  tract, 
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recurrent  laryngeal  nerves,  superior  vena  cava  and  its  branches,  the  piifnio- 
nary  artery,  or  the  heart. 

(c)  ToxaBmias,  ioclading  Urs&mia,  Fevers,  etc.— Ura^mic  asthma, 
as  it  is  ordinarily  termed,  is  a  phenomenon  of  the  last  stage  of  interstitial 
nephritis.  It  is  always  associated  with  increased  arterial  tension  and  hyper* 
trophy  of  the  heart.  Its  victims  are  seized  suddenly,  in  the  midst  of  appar- 
ently normal  respiration,  with  agonizing  dyspntea.  Inspiratory  efibrts  are 
violent,  and  the  patient  is  obliged  to  sit  up  in  order  to  breathe.  Cardiac 
symptoms,  as  palpitation,  distress  and  anxiety,  are  also  important  features. 
The  seizures,  as  a  rule,  last  for  but  a  few  hours,  when  they  subside  with 
wheezing,  crepitation,  and  expectoration  of  frothy  and  even  of  bloody 
mucus.      Attacks  of  minor  degrees  of  severity  may  occur 

Alimentary  toxaBmic  dyspnoaa  is  a  term  including  a  class  of  cases 
of  unknown  pathology,  occurring,  for  the  most  part,  in  gouty  and  asthmatic 
subjects.  They  take  place  mainly  at  night,  but  may  be  brought  on  during 
the  day  by  exertion  or  excitement.  They  may  be  characterized  by  sense 
of  constriction,  eructations,  vomiting,  and  cardiac  excitement. 

The  respirator)^  disturbances  of  fevers  are  due  to  the  increased  tem- 
perature and  the  general  toxa.-mia. 

(//)  Deflciemt  Aeration. — This  is  noted  when  the  respired  air  is  defi- 
cient in  quantity  or  quality^  or  both. 

3.  Functional  and  Organic  Diseaees  of  the  Heart.^ — Interference 
with  respiration  as  brought  about  by  the  diflerent  affections  of  the  heart 
owes  its  existence  to  a  variety  of  mechanisms,  according  to  the  particular 
anatomical  structure  at  fault.  In  each  and  every  case,  dyspncea  in  connec- 
tion with  lieart  disease  means  lack  of  compensation.  It  is  especially  liable 
to  be  the  prominent  feature  of  mitral  lesions,  whether  stenotic  or  regurgi- 
tant in  character.  The  effect  of  the  valvular  anomaly  is  to  produce  an 
increased  blood-pressure  in  the  pulmonary  circuit,  and  this,  in  turn,  pro- 
duces dyspnoea,  which  can  disappear  only  when  compensation  is  estab- 
lished by  the  attainment  of  a  proper  balance  between  the  powers  of  the 
left  and  right  ventricles. 

In  tricuspid  diseaHc,  dyspncea  may  also  be  a  prominent  symptom*  It 
is  due  to  mechanical  difficulty  in  the  circulation  of  blood  through  the 
lungs. 

In  disease  of  the  aortic  valves  and  aorta,  dyspniea  is  not  so  prominent 
a  feature  as  in  the  foregoing.  The  first  evidence  of  ruptured  compensation 
of  aortic  disease  is  usually  found  in  pain  and  distress  in  the  region  of  the 
heart.  When  dyspnoea  docs  occur,  it  is  due,  as  a  rule,  to  local  disturbance 
of  the  adjacent  nerves,  and  to  disease  of  the  systemic  arteries,  which  is 
nearly  always  associated.  It  is  especially  noticeable  during  inspiration,  and 
is  attended  by  marked  anxiet)^  and  pra^cordial  distress.  In  addition  to 
causes  above  named,  it  may  result  from  malnutrition  of  the  heart-muscle, 
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succeeding  thickness  or  atheroma  of  the  coronary  arteries,  impairment  of 
the  blood-supp!y  of  the  respiratory  centre  in  the  medulla  by  reason  of  the 
arterial  changes,  and  toxaemia  and  anaemia. 

Dyspncea  is  a  prominent  feature  of  all  aflections  of  the  cardiac  muscle  ; 
indeed,  it  may  constitute  the  only  symptom  of  a  large  proportion  of  cases. 
Of  course  it  is  due  to  impaired  pulmonary  circulation  by  reason  of  weak- 
ened cardiac  action. 

In  pericarditis  with  effusion,  the  dyspncea  results  from  the  pressure  of 
the  exudate  upon  adjacent  ner\^cs  and  other  structures.  Cardiac  hyper- 
trophy may  g^ive  rise  to  the  same  condition,  but  only  in  very  rare  instances^ 
in  which  the  cardiac  enlargement  is  extreme. 

4.  Conditions  Affecting  the  Apparatus  Concerned  in  Respira- 
tion.— These  include  : 

ia)  Certain  Painful  AfFections.— The  interference  with  respiration 
will  vary  according  to  the  situation  of  the  pain  and  the  character  of  the 
disease  giving  rise  to  it.  Thus,  in  pleurisy  or  pleurodynia,  or  other  painful 
affections  of  the  chest,  the  respiration  will  be  almost  entirely  abdominal  ;  in 
case  of  peritonitis  or  diaphragmitis,  the  respiration  will  be  entirely  costal. 
In  unilateral  pleurisy  the  thoracic  movement  will  be  restricted  to  one  side. 
Pleurodynia  or  intercostal  rheumatism  will  have  the  same  effect  as  pleu- 
risy, though  less  obtrusive, 

id)  Paralysis  and  Spasm  of  the  Diaphragm.— The  former  of  these 
has  been  sufficicntl}^  elaborated  when  referring  to  interference  witli  the 
ner\^ous  mechanism  of  respiration.  We  need  now,  therefore,  refer  only  to 
diaphragmatic  spasm.  This  maybe  cither  tonic  or  clonic.  In  tonic  spasm 
of  the  diaphragm,  the  lower  portion  of  the  chest  appears  to  be  enlarged 
and  the  voice  is  weak  ;  dyspncea  is  prominent.  Clonic  spasm  of  the  dia- 
phragm, aside  from  hiccough  u-zV/r  in/ra),  occurs  only  in  association  with 
other  convulsive  phenomena,  e,^.,  epilepsy,  ura^'mic  convulsions,  etc. 

u  >  Organic  Changes  of  the  Muscular,  Bony  and  Ligamen- 
tous Structures  of  the  Walls  of  the  Thorax.— These  include  changes 
producing  rigidity  or  softness  of  the  thoracic  walls,  as  malignant  disease, 
muscular  atrophy,  ossification  of  cartilages,  bony  deposits,  fatty  degenera- 
tions, and  such  alterations  of  the  structure  of  the  diaphragm  as  atrophy, 
displacement,  hernia,  perforation  and  tumon 

5.  Olmtruetioii  of  the  Air^PaHHng^es*.— This  may  exist  in  any 
portion  of  the  respiratory  tract,  from  the  nasal  passages  to  one  of  the  main 
bronchial  tubes.  While  nasal  obstruction  interferes  considerably  with 
normal  breathing,  it  rarely  gives  rise  to  marked  breath lessness,  as  the 
patient  is  apt  to  use  the  mouth  as  an  alternative  air- passage.  As  for  the 
throat  (including  under  this  term  the  fauces  and  phar>^nx),  it  is  somewhat 
unusual  for  disease  in  this  situation  to  obstruct  the  passage  of  air  to  such 
marked  degree  as  to  produce  dyspncea.     Yet  such  a  condition  may  arise 
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in  acute  suppurative  tonsillitis  and  diphtheria,  and  still  more  rarely  in  phleg- 
monous, pharyngeal  and  tonsillar  inflammation.  Dyspncua  from  lar>'ngeal 
obstruction  is  comparatively  common  in  diphtheritic  laryngitis,  but  less  so 
in  other  affections  of  that  organ.  (  Vide  Larynx.)  Obstruction  of  the  tra- 
chea is  characterized  by  dyspntca,  mainly  expiratory,  but  which,  however, 
is  not  of  so  high  a  grade  as  that  observed  in  connection  with  laryngeal 
stenosis.  Depression  of  the  soft  parts  about  the  thorax  during  inspiration, 
notably  the  supra-sternal  fossa  and  intercostal  spaces,  takes  place,  but  not 
until  the  obstruction  is  well  advanced.  Auscultation  sometimes  discovers 
a  stridulous  breathing  with  a  focus  of  especial  prominence,  which  generally 
marks  the  situation  of  the  tracheal  stenosis.  In  most  instances  of  dyspncea 
dependent  upon  tracheal  disease  the  larynx  participates  also  in  the  patho- 
logical process.  Tracheal  obstruction  of  sudden  onset  is  practically  always 
dependent  upon  the  introduction  of  a  foreign  body.  -Dyspnoea  can  only 
result  from  bronchial  obstruction  when  one  of  the  larger  tubes  is  involved. 
The  condition  is  then  characterized  by  absence  of  the  vesicular  murmur 
over  the  pulmonary  tissue  tributary  to  the  stenosed  tube,  limitation  of  the 
respiratory  movements  on  the  diseased  side,  normal  percussion  resonance, 
and  sometimes  sibilant  and  moist  raits.  The  pathological  conditions  which 
may  produce  tracheal  and  bronchial  obstruction  are  (i )  goitre,  (ii)  aortic 
aneurysm,  (iii)  enlargement  or  suppuration  of  the  mediastinal  glands,  (iv)  ma- 
lignant disease  of  the  cesophagus,  (v)  foreign  bodies  in  the  air-tubes,  (vi) 
syphilitic  and  other  forms  of  ulceration,  with  their  resulting  cicatrices.  It 
is  well  to  note,  in  this  connection,  that  foreign  bodies  are  more  liable  to 
lodge  in  the  right  than  in  the  left  bronchus,  because  the  opening  into  the 
former  is  the  larger. 

6.  PliyHical  CoiifUtiouH  Indepeucleiit  of  the  Re8|iirtitory 
Apparatus,  but  Interfering  with  it  in  Variotis  Wayg.— These 
act  mechanically,  either  by  pressure  upon  the  nerves  controlling  or  direct- 
ing respiration,  or  directly  upon  the  thoracic  viscera  themselves.  The 
primary  lesion  maybe  in  cither  the  thorax  or  the  abdomen.  In  the  former 
are  to  be  noted  the  various  forms  of  tumors,  mediastinal  abscess,  and  serous 
effusions.  Of  the  abdominal  lesions,  tympanitic  distention  of  the  stomach 
and  bowels,  ascites,  hepatic  enlargements,  ovarian  cysts  and  pregnancy 
occur  with  especial  frequency,  and  disturb  respiration. 

7,  CaiiditioilH  of  the  Pleurje.— Diseases  of  the  pleura-  disturb 
respiration  in  various  ways  :  (i)  By  the  pain  excited  by  the  respiratory  act, 
as  during  the  first  stage  of  pleurisy,  and  (ii)  by  diminution  of  the  air-space 
in  the  lungs  by  pressure,  as  in  hydrothorax,  empyema,  the  second  stage  of 
pleurisy;  /,t\,  the  stage  of  effusion.  In  empyema  the  dyspnea  is  not 
always  by  any  means  in  direct  ratio  to  the  accumulation  of  pus,  as  the 
rapidity  with  which  the  process  takes  place  and  the  general  condition  of 
the  lungs  themselves  must  be  taken  into  consideration. 
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8.  Conditions  of  the  Lungs.— Pulmonary  disorders  disturb  respi- 
ration by  a  variety  of  mechanisms  :  (i)  By  interference  with  the  pulmonary 
circulation,  as  in  embolism,  in  which  case  the  dyspncea  is  extreme  and  of 
sudden  onset ;  (ii)  by  destruction  of  lung-tissue,  as  in  advanced  tuberculo- 
sis ;  (iii)  by  interference  with  the  passage  of  air  through  the  bronchial 
tubes,  as  in  catarrhal  inflammations,  with  swelling  of  the  mucous  mem- 
brane and  the  associated  secretions ;  (iv)  by  disordered  innervation,  as  in 
asthma;  (v)  by  diminution  of  the  breathing-surface  by  deposit  of  tubercles. 
Niemeyer  held  that  shortness  of  breath  from  this  cause  could  be  excessive, 
notwithstanding  the  absence  of  physical  signs  to  reveal  the  presence  of 
the  tubercular  deposits.  It  is  worthy  of  note  that  the  dyspnoea  in  pulmo- 
nary disorders  is  influenced  largely  by  the  rapidity  with  which  the  patho- 
logical changes  have  taken  place — as  witness  the  great  dyspncea  ensuing 
upon  pulmonary  embolism,  or  the  introduction  of  a  foreign  body  and  the 
marked  shortness  of  breath  in  pulmonic  fever — and  the  comparatively 
little  disturbance  attendant  upon  destructive  pulmonary  lesions  of  gradual 
progess. 

Next  taking  up  the  studies  of  the  varieties  of  respiratory  disturbance, 
it  is  convenient  to  continue  the  use  of  Roberts's  classification  as  a  basis. 
It  is  as  follows  : 

1.  Deficient  respiration,  which  includes  : 
(,a)  Slow  breathing. 

(6)  Restrained  breathing, 
(r)  Shallow  and  feeble  breathing. 
(d)  Ineffectual  breathing. 

2.  Dyspnoea,  or  difficulty  of  breathing,  which  includes 
(a)  Obstructive  or  inspiratory  dyspncea. 

(6)  Excessive  breathing,  or  ordinary  dyspnoea. 

(r)  Shortness  of  breath. 
(d)  Dyspnoea,  orthopnoea. 
(r)  Paroxysmal  dyspnoea. 

3.  Peculiar  disorders  of  respiration,  including 
(a)  Cheyne-Stokes  breathing. 

(i)  Hiccough. 

(c)  Hysterical  breathing. 

(d)  Sighing,  yawning,  etc. 

I.  Deficient  Respiration,  (a)  Slow  Breathing. — This  may  be 
observed  in  sleep  in  some  healthy  persons,  the  respirations  being  as  few  as 
ten  per  minute.  Pathologically,  slow  breathing  (brachypnoea)  occurs  in 
certain  nervous  affections  and  toxa^miae.  The  respirations  in  these  cases 
may  be  of  normal  depth,  or  they  may  be  unnaturally  shallow.  Slow  and 
shallow  respiration  may  be  observed  in  hysteria,  trance,  and  shock.  In  the 
cases  of  slow  breathing  from  cerebral  disturbance,  the  pathological  condi- 
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tion  brings  about  a  state  of  unconsciousness  also,  and  the  respiration  is 
noisy  (stertor),  as  in  apoplexy,  opium  poisoning,  uraimic  coma  and  acute 
alcoholism,  though  just  as  often  the  respirations  of  uraemia  may  be  increased 
in  frequency.  The  stertorous  breathing  of  apoplectic  states  (using  this 
term  in  a  general  sense)  is  aggravated  when  the  patient  is  lying  on  his 
back,  and  generally  brings  about  an  increase  of  intravascular  pressure. 

Certain  cases  of  slow  breathing  seem  to  be  brought  about  by  reflex 
disturbance.  Strubing  reports  two  such.  In  one  it  was  dependent  upon 
**  irritation  of  the  inspiratory  fibres  of  the  superior  laryngeal  nerve  during 
acts  of  swallowing,**  and  in  the  other  it  seemed  to  be  excited  reflexly  by 
irritation  of  the  trigeminal  fibres  in  a  case  of  chronic  rhinitis  with  turbinated 
hypertrophy.*' 

{b)  Restrained  Breathing. — This,  as  a  rule,  is  dependent  upon  some 
painful  or  mechanical  condition  which  restricts  the  movements  of  the  chest 
in  its  entirety  or  over  a  limited  area.  Sometimes  it  is  one  side  of  the  chest 
that  is  involved,  so  that  the  movements  of  that  part  lag  behind  the  other. 
Ordinarily,  this  is  evident  to  inspection.  Occasionally  it  is  necessary  to 
employ  palpation  in  order  to  detect  it.  **  Lagging"  over  the  apex,  it  may 
be  well  to  note  in  this  connection,  sometimes  occurs  as  a  sign  of  early 
phthisis.  Occurring  over  the  lower  part  of  one  side,  it  is  a  sign  of  pleu- 
risy, pneumonia,  and  pulmonary  infarction. 

The  effect  of  pain  is  to  cause  the  affected  part  to  assume  the  position 
of  expiration,  while  respiration  is  carried  on  by  means  of  the  abdominal 
muscles. 

The  diseases  which  produce  restrained  breathing  are  pleurodynia, 
pleurisy,  and  angina  pectoris. 

In  cases  of  restrained  breathing  the  respiratory  act  may  be  increased 
in  frequency  ;  more  rarely,  however,  it  is  slowed. 

{c)  Shallow  and  Feeble  Breathing. — Aside  from  those  cases  in 
which  it  occurs  as  part  of  the  phenomena  of  an  hysterical  seizure,  shallow 
and  feeble  breathing  is  to  be  regarded  as  a  very  unfavorable  sign,  occurring 
as  it  does,  in  the  majority  of  cases,  with  impending  dissolution.  It  permits 
of  but  little  interchange  of  gases  by  respiration.  It  ultimately  gives  place 
to  gasping  breathing.  It  is  often  associated  w^ith  loud,  moist  rales,  audible 
even  at  a  distance  from  the  patient,  and  due  to  pulmonary  oedema. 

The  absence  of  respiration  is  accepted  as  one  of  the  signs  of  death. 
Shallow  and  feeble  breathing  may  be  so  complete  as  to  make  it  appear  to  the 
ordinary  methods  of  examination  that  respiration  has  ceased.  Under  such 
circumstances,  even  feeble  breathing  can  be  discovered  by  placing  a  very 
highly-polished  mirror  over  the  patient*s  nose  and  mouth,  when  the  slight- 
est respiration  will  produce  a  foggy  appearance,  contrasting  strongly  with 
the  brightness  of  the  balance  of  the  mirror's  surface. 

{d)  Ineffectual  Breathing. — Here  we  have  a  condition  in  which 
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cflbrts  to  breathe  produce  no  respirator}^  movements,  or,  at  the  best,  but 
feeble  ones.  It  occurs  in  conditions  in  which  the  pleura!  cavities  are  dis- 
tended with  fluid,  f,£;,  in  hydrothorax,  empyema,  and  pleurisy,  with  effu- 
sion ;  in  distention  of  the  air- vesicles,  w^ith  loss  of  elasticity  of  the  lungs^ 
e.^.,  emphysema,  asthma,  and  paralysis  and  rigidity  of  the  respiratory 
muscles. 

2.  Djspuii'ii.  (a)  Obstructive  Dyspnoea;  Inspiratory  Dysp- 
BCEa.— The  lerms  **  inspiratory ''  and  '*  expiratory  '  dyspnrea  are  in  j:jreat 
measure  relative.  It  is  rare,  indeed,  that  the  interference  with  respiration 
is  limited  to  either  the  inspiratory  or  the  expiratory  period.  In  each  case 
the  act  is  disturbed  throughout  The  only  purely  inspiratory  dyspntea  is 
that  accompanying  paralysis  of  the  laryngeal  abductors.  The  obstructive 
dyspncea  of  lar>'ngeal  diphtheria,  etc.,  is  generally  referred  to  as  inspira- 
tor>%  but  observation  shows  that  expiration  is  not  unhampered.  For  a 
further  exposition  of  this  subject  the  reader  is  referred  to  a  previous  para- 
graph in  this  chapter  (page  137),  and  to  the  chapter  relating  to  laryngeal 
symptoms.  Inspiratory  dyspnu^a  may  depend  upon  weakness  of  the  chest- 
w^all  and  the  inspiratory  muscles,  as  in  rachitis. 

(d)  Excessive  Breathing;  also  called  Ordinary  Dyspnoea.— 
The  type  of  ordioar)-  dyspmea  or  excessive  breathing  is  found  in  the 
breathiessness  resulting  from  great  exertion.  The  respirations  are  increased 
in  frequency, — indeed,  they  may  attain  the  rate  of  sixty  per  minute,— ^t 
the  same  time  their  depth  is  greatly  increased.  There  is  no  pause  succeed- 
ing the  respiratory  act.  Expiration  no  longer  depends  upon  the  natural 
elasticity  of  the  respiratory  mechanism,  but  becomes  an  active  muscular 
movement.  The  extent  to  which  dyspncea  appears  succeeding  active  mus- 
cular exercise  is  largely  dependent  upon  personal  factors.  Those  of  seden- 
tary- habits  get  out  of  breath  on  any  slight  exertion,  especially  if,  as  is 
usually  the  case,  they  are  handicapped  by  an  undue  amount  of  adipose. 
The  trained  athlete,  on  the  other  hand,  is  able  to  perform  difficult  and  pro- 
longed muscular  feats  without  any  disturbance  of  this  character.  Ordinary 
dyspnoea  occurs  pathologically  when  moderate  work  is  demanded  of  crip- 
pled organs  ;  also  in  the  course  of  fevers,  anarmias,  toxaemias,  pleuritic  and 
abdominal  effusions,  pneumonia,  bronchitis,  heart  affections  and  tuber- 
culosis. 

(r)  Expiratory  Dyspncea.-^ Expiration  is  normally  the  weaker  por- 
tion of  the  respiratory  act,  and  hence  is  hable  to  greater  involvement  in 
any  case  of  breathiessness.  At  the  same  time  there  are  conditions  in  which 
expiration  especially  is  embarrassed,  these  including  diseases  in  which  the 
elastic  expiratory  force  of  the  chest  and  lungs  is  impaired,  €\£'.,  emphysema, 
asthma,  and  rigidity  of  the  walls  of  the  chest. 

The  only  pure  expiratory  dyspnoi^a  arises  from  obstruction,  and  is  due 
to  a  movable  growth  which  acts  as  a  ball-valve. 
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(tf)  Orthopncea. — This  is  simply  an  aggravated  dysptuea,  the  patient 
demanding  the  sitting  or  upright  position  in  order  to  breathe  with  greatest 
advantage.  While  it  may  occur  in  connection  with  any  of  the  diseases 
capable  of  producing  intense  dyspncea,  it  is  observed  with  especial  frequency 
in  cases  of  advanced  heart  disease,  acute  croupous  pneumonia,  asthma, 
aneurj'sm,  and  other  tntra-thoracic  tumors. 

3,  PcH'iiliar  Disorders  of  KeHpiratioii*  (a)  Cheyne-Stokes 
Respiration.— The  typical  Cheyne-Stokes  respiration  consists  of  cycles 
of  a  peculiar  disturbance  of  the  respirator}^  rhythm.  At  the  start  the 
respirations  are  both  slow  and  shallow,  and  with  each  set  increase  in  rapidity 
and  depth  until  the  maximum  in  force  and  frequency  is  attained.  Then 
the  respirations  recede  in  both  particulars  as  gradually  as  they  increased. 
Then  there  is  a  pause  of  several  seconds^  followed  by  a  recurrence  of  the 
phenomenon.  As  a  rule,  each  cycle  consists  of  about  twelve  to  fifteen 
respirations,  but  never  over  thirty.  The  patient  may  be  conscious  through- 
out^  or  he  may  be  conscious  during  the  active  stage  and  unconscious 
during  the  pause. 

Atypical  cases  have  been  described.  Thus  a  deep  sighing  at  intervals 
has  been  described  as  Cheyne-Stokes  respiration.  Stokes  found  this  con- 
dition in  connection  with  gastric  and  hepatic  troubles.  Some  cases  cease 
with  a  sigh  at  the  maximum  of  the  cycle,  after  which  there  is  a  pause,  and 
the  phenomena  are  renewed. 

Hiot's  respiration  is  generally  regarded  as  a  modification  of  the 
Cheyne-Stokes.  It  is  characterized  by  periodical  pauses  in  the  midst  of 
normal  respiration. 

Cheyne-Stokes  respiration  has  received  a  variety  of  e.xplanations,  none 
of  which  can  be  regarded  as  at  ail  satisfactory^ ;  hence  it  seems  to  be  use- 
less to  theorize  concerning  it.  We  do  know%  however,  that  in  any  event 
it  is  a  sign  to  be  regarded  with  grave  apprehension.  It  has  been  observed 
in  the  course  of  a  variety  of  brain  affections ,  including  cerebral  hcemorrhage, 
tumor,  abscess,  meningitis,  in  heart  disea.scs  with  ruptured  compensation^ 
in  renal  toxaemia,  diffuse  peritonitis,  typhoid  fever  and  other  acute  infec- 
tious diseases,  and  morphia  poisoning.  In  each  of  these  it  is  a  sign  of 
most  unfavorable  character.  It  does  not  necessarily  indicate  a  fatal  issue, 
for  sometimes  patients  having  it  recover.  Its  significance  is  less  unfavor- 
able in  acute  infections,  as  typhoid  fever,  than  in  brain,  heart  or  kidney 
disorders.  It  docs  not  always  indicate  that  the  fatal  termination,  though 
inevitable,  is  near  at  hand,  for  patients  have  lived  with  it  for  weeks.  One 
case  is  reported  by  Sansom  in  which  it  lasted  over  three  months.  A  modifica- 
tion of  tl^  Cheyne-Stokes  respiration  is  occasionally  noted  in  apparently 
healthy  persons  during  sleep.     Of  course  it  then  has  no  sinister  meaning. 

Biot's  respiration  has  the  same  prognostic  significance  as  that  of 
Cheyne-Stokes. 
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{b)  Hiccoughing:  Singultus. — Hiccough  is  a  peculiar  clucking  sound 
of  respiration  due  to  clonic  spasm  of  the  diaphragm.     As  a  rule,  it  is  an 
insignificant  symptom,  and  of  short  duration.     Occasionally  it  may  prove 
obstinate,  and,  continuing  for  days,  and  even  months,  may  be  a  matter  for 
considerable  alarm.     In  chronic  diseases,  especially  in  renal  toxaemia,  ty- 
phoid fever  and  peritonitis,  it  is  an  unfavorable  prognostic  sign.     Hiccough 
may  result  from  the  following  conditions  : 
i.  Gastric  disorders  of  all  kinds, 
ii.  Gormandizing,  especially  in  infants  and  dwldren. 
iii.  Tobacco. 

iv.   Highly-seasoned  food. 
V.   Peritonitis. 

vi.  Typhoid  fever,  in  which  disease  it  may  be  suggestive  of  perfora- 
tion, 
vii.   Hysteria.     It  can  hardly  be  regarded  as  a  serious  symptom  in  hys- 
teria, no  matter  how  long  may  be  its  duration.     In  one  of  my 
cases  belonging  to  this  category  the  paroxysms  had  continued 
over  a  period  of  eight  months,  and  yet  the  young  woman  gave 
no  evidence  of  ill-health  in  consequence, 
viii.  Brain  disease,  especially  in  the  terminal  stages, 
(r)  Hysterical  Breathing. — Here  we  have  a  term  which  may  be 
used  to  indicate  a  great  variety  of  peculiarities  of  the  respiratory  act.     They 
are  to  be  recognized  by  their  failure  to  conform  to  any  of  the  respiratory 
types  in  their  etiological  relations  above  mentioned,  and  by  their  association 
with  the  well-known  though  often  not  easily  recognized  stigmata  of  hysteria. 
Rapid  breathing  of  a  peculiar  type,  which  can  be  better  appreciated  when 
seen  than  from  reading  a  description  thereof,  is  a  common  phenomenon  of 
hysterical  paroxysms  of  all  sorts,  and  in  doubtful  cases  becomes  a  valuable 
point  for  differential  diagnosis. 

{d)  Yawning,  Sighing,  etc. — Ordinarily,  yawning  occurs  as  an  ex- 
pression of  fatigue.  It  consists  of  a  deep  inspiration,  with  elevation  of  the 
soft  palate  and  uvula,  and  at  the  same  time  the  mouth  is  stretched  wide 
open,  and  the  arms,  and  sometimes  the  legs,  are  fully  extended, — the  whole 
act  ending  with  a  loud  expiration.  Yawning  is  to  a  certain  extent  a  nervous 
phenomenon,  as  one  may  frequently  witness  in  an  assemblage  where,  when 
one  person  starts  a  yawn,  numerous  others  are  unconsciously  impelled  to 
imitate  him. 
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THE  DIGESTIVE  TRACT 

The  Mouth,  Including  the  lips,  Buccal  Cavity,  the 
Gums,  and  the  Tongue. 

The  anatomical  structures  entering  into  the  formation  of  the  mouth 
consist  of  mucous  membrane,  connective  tissue,  muscles,  glands,  and  teeth. 

The  pathological  lesions  include  congestions,  inflammations,  eruptions, 
ulcerations,  tumors,  and  caries  and  necrosis  of  the  maxillary  bones. 

The  Lips. 

The  clinical  study  of  the  lips  demands  observations  as  to  their  color, 
motility,  shape  and  size,  and  the  presence  or  absence  of  eruptions,  fissures, 
etc. 

{a)  Oolor  of  the  Lips. — Pallor  of  the  lips  is  observed  in  all  forms 
of  anaemia ;  blueness  results  from  general  chilling  of  the  body ;  cyanosed 
hue  from  heart  and  pulmonary  diseases  ;  and  a  yellowish  discoloration  from 
jaundice. 

{i)  Movements  of  the  Lips. — Tremor  of  the  lips  occurring  in  the 
course  of  acute  illness  is  significant  of  general  asthenia.  It  is  occasionally 
observed,  though  very  rarely,  in  neurotic  subjects  under  pressure  of  great 
mental  emotion.  It  is  one  of  the  early  signs  of  general  paralysis  of  the 
insane,  in  which  case  it  will  probably  be  associated  with  tremor  of  the  tongue 
and  hands,  and  the  characteristic  mental  and  physical  phenomena  of  that 
disease.  Twitching  or  restlessness  of  the  lips  occurs  in  chorea,  and  is  then 
associated  with  choreic  movements  in  other  portions  of  the  body. 

Paralysis  of  the  lips  is  a  prominent  feature  of  glosso-labio-laryngeal 
paralysis  (bulbar  paralysis).  In  the  early  stage  of  the  disorder  it  occurs  as 
a  simple  weakness  of  the  parts,  associated  with  a  similar  condition  of  the 
tongue.  It  is  then  characterized  by  an  inability  to  approximate  the  lips 
perfectly,  in  consequence  of  which  the  patient  is  unable  to  whistle  or  to 
pronounce  the  labial  sounds,  as  e,  u,  p,  b  and  m.  When  the  weakness  is 
pronounced,  there  is  dropping  of  the  lower  lips. 

Unilateral  labial  paralysis  is  due  to  disease  or  injury  of  the  seventh 
cranial  nerve  on  the  corresponding  side.  There  is  imperfect  closure  on  the 
affected  side,  with  involuntary  escape  of  saliva.  There  is  also  distortion  of 
the  face.  {Vide  Face  Symptoms.)  It  also  forms  part  of  the  facial  paraly- 
sis in  cases  of  hemiplegia. 
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(r)  Abnormalities  in  the  size  and  shape  of  the  lips  result  from 
quite  a  variety  of  conditions.  Occurring  congenital !y,  thickness  with  pro- 
trusion of  the  lips  is  noted  in  idiots  and  cretins.  In  children  it  is  one  of 
the  phenomena  of  the  scrofulous  constitution  (scrofulous  hypertrophy  of 
the  lips). 

In  adults  it  is  observed  normally  as  a  racial  peculiarity  (as  thick  lips  in 
negroes),  and  pathologically  in  myxoedema  (thyroid  cachexia). 

Swelling  of  the  lips,  attended  by  pain,  heat,  and  increased  redness,  indi- 
cates cheilitis,  and  is  nearly  always  the  result  of  traumatism  or  chemical 
action.     Suppuration  may  result. 

Gradual  inflammatory  swelling  of  the  lips  {cheilitis  glandularis)  is  ac- 
companied by  but  little  pain ;  the  lips  become  greatly  indurated  and  im- 
movable, and  there  is  a  secretion  of  tough,  viscid  mucus.  As  in  acute 
cheilitis,  there  is  a  tendency  to  suppuration. 

Inflamed  and  swollen  lips,  with  marks  suggesting  that  the  parts  have 
been  bitten,  may  be  observed  after  epileptic  and  other  types  of  convul- 
sions. 

Thinness  of  the  lips  is  due  to  atrophy  of  the  muscular  tissues,  and 
occurs  in  glosso-labial  palsy  and  unilateral  facial  paralysis.  Thin  lips  are 
normal  to  some  individuals.     They  occur  as  a  racial  peculiarity  in  Indians. 

(//)  Eruptions,  etc. — Hydroa,  commonly  known  as  fever-blisters, 
appear  on  the  lips  in  a  number  of  acute  diseases.  They  are  particularly 
common  in  severe  colds,  typhoid  fever,  malarial  fevers,  and  croupous 
pneumonia.  They  appear  regularly  on  the  lips  of  some  women  during 
menstruation. 

Linear  cicatrices  and  fissures  on  or  about  the  lips  of  infants  constitute 
important  evidence  of  hereditary  syphilis.  The  diagnosis  is  usually  ren- 
dered certain  by  the  association  of  mucous  patches  on  the  oral  mucous 
membrane.  The  tissues  about  the  fissures  are  infiltrated  ;  hence  the  infan- 
tile patient  exhibits  a  puckered  appearance  about  the  mouth.  The  infiltra- 
tion also  serves  to  produce  eversion  of  the  edge  of  the  fissures.  A  verti- 
cal crack  on  the  middle  of  the  lower  lip  is  without  special  diagnostic 
value. 

In  adults  these  fissures  do  not,  as  a  rule,  have  any  important  signifi- 
cance, being  due,  for  the  most  part,  to  seborrhoea,  eczema,  coryza,  etc. 
They  are  especially  apt  to  occur  at  the  median  line  of  the  lips  and  in  the 
commissures. 

Chancre  of  the  lips  may  result  from  infection  through  these  fissures, 
generally  in  the  act  of  kissing,  though  occasionally  by  drinking  from  con- 
taminated cups.  They  are  observed  especially  on  the  lower  lips  at  the 
median  line.  They  are  usually  single,  but  may  be  double,  occupying  adja- 
cent portions  of  the  upper  and  lower  lips.  They  are  nearly  always  circum- 
scribed, and  have  an  indurated  base.    In  many  instances,  however,  the  infil- 
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tration  involves  the  entire  lips,  while  in  still  others  it  is  not  readily  dis- 
cerned. 

All  indurated  ulcers  of  the  lips  are  not  chancre.  Indeed,  the  most  fre- 
quently-observed ulceration  with  induration,  in  this  locality,  is  epithelioma. 
It  appears  usually  on  the  lower  lips  as  a  warty  tumor,  gradually  enlarging, 
and  finally  ulcerating.  It  scabs  over  time  after  time.  It  usually  runs  a 
course  of  several  years,  the  glands  beneath  the  jaw  being  finally  involved, 
as  shown  by  their  enlargement.  Epitheliomata  occur,  for  the  most  part,  at 
or  after  middle  age. 

The  Mouth. 

In  the  examination  of  the  mouth,  attention  should  be  paid  to  the  con- 
dition of  the  mucous  membrane,  the  presence  or  absence  of  swellings,  and 
the  character  of  the  secretions. 

Investigation  of  the  condition  of  the  mucous  membrane  demands  atten- 
tion to  its  color,  the  presence  or  absence  of  ulcerations,  deposits  and  false 
membranes. 

Color  of  the  Mncous  Membrane. — Pallor  of  the  mucous  mem- 
brane is  found  in  all  forms  of  anaemia ;  undue  redness  is  observed  in  all 
inflammations  and  scarlatina  ;  a  patchy  redness  in  measles  ;  a  yelloivish  tinge 
in  jaundice  ;  a  cyanotic  hue  in  heart  diseases  with  ruptured  compensation  ; 
brownish  or  bluish-black  spots  in  Addison's  disease  ;  blue  stains  in  some  cases 
of  lead-poisoning ;  purple  spots  in  purpura. 

Inflammation  of  the  mouth  is  known  as  stomatitis.  Of  this  there  are 
several  varieties,  as  follows  : 

Undue  redness  of  the  mouth,  with  sensation  of  heat  and  soreness, 
without  ulceration,  with  increased  secretions,  indicates  catarrhal  stomatitis. 
It  is  the  result,  usually,  of  inattention  to  cleanliness.  The  gums  may 
become  swollen  and  spongy  from  the  continued  irritation  and  inattention 
enforced  by  the  inflammatory  tenderness. 

The  formation  of  small,  yellowish-white  spots,  breaking  down  into 
shallow  ulcers  with  raised  margins,  indicates  aphthous  stomatitis.  The  indi- 
vidual ulcerations  are  referred  to  as  aphtlue.  They  are  quite  painful,  and 
interfere  with  mastication.  They  are  associated  with  more  or  less  inflam- 
matory redness  of  the  balance  of  the  mouth.  It  is  observed,  for  the  most 
part,  in  children  during  their  first  dentition. 

The  formation  of  small,  painful  ulcerations  on  the  mouths  of  nursing- 
women  constitutes  the  affection  known  as  stomatitis  materna.  It  is  prob- 
ably a  variety  of  aphthous  stomatitis. 

The  inflammation  begins  on  the  free  edge  of  the  gums  and  the  folds  of 
the  mucous  membrane  between  these  parts  and  the  cheeks  or  tongue,  ac- 
companied by  spongy  swelling  of  the  gums,  which  bleed  easily  ;  the  inflam- 
mation  is   followed   by  ulcerations,   irregular  in   outline  though   sharply 
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drawn,  having  a  yellowish  base,  with  irregular,  swollen,  bluish-red  edges; 
horrible  ftetor  of  the  mouth.     The  disease  is  ukt'rativi'  stomatitis. 

Mercurial  stomatitis  conforms  to  the  description  of  ulcerative  stomatitis 
above  given.  Sponginess  of  the  gums,  great  salivation,  metallic  taste  in 
the  mouth,  and  the  ulcerations,  are  the  important  symptoms. 

The  inflammation  starts  as  a  dark-  or  bluish^red  hard  spot,  increasing 
in  size  and  deepening  in  color  w^ith  more  or  less  rapidity.  Finally  there  is 
a  general  induration,  and  one  or  more  blebs  form.  Rapid  breaking-down 
of  tissue  ensues,  with  perforation  and  extensive  destruction  of  the  soft  parts, 
Ffjetor  is  terrible  ;  prostration  is  profound  ;  the  disease  generally  progresses 
to  a  fatal  termination.  This  is  gangrenous  stomatitis,  or  noma.  It  occurs 
only  in  greatly-depraved  constitutions.  It  is  one  of  the  rare  sequels  of 
measles  in  the  poorly  nourished. 

An  appearance  of  raised  white  patches,  looking  verj^  much  like 
curd  of  milk  superimposed  upon  the  mucous  membrane,  constitutes  the 
characteristic  lesion  of  thrush,  or  mycotic  stomatitis.  Careful  examination 
shows  that  the  deposit  is  adherent  to  the  mucous  membrane,  and,  when 
forcibly  removed,  leaves  an  abraded  surface.  Its  occurrence  is  limited,  for 
the  most  part,  to  infants  in  poor  general  health,  and  to  adults  who  are  in 
the  terminal  stages  of  an  exhausting  disease,  as  pulmonary  tuberculosis. 
It  is  dependent  upon  a  fungous  growth  known  as  the  oidium  albicans. 

White  patches  may  also  be  indicative  of  that  rare  disease,  pemphigus 
vegetans.  The  initial  symptom  is  severe  pain  on  eating  and  swallowing, 
after  which  the  white  patches,  which  are  more  or  less  detached,  appear. 
The  eruption  of  pemphigus  appears  on  the  cutaneous  surface  some  days,  or 
even  weeks,  later.  The  blebs  rupture  and  undergo  deep  ulceration.  The 
disease  is  a  ver>^  serious  one,  those  cases  in  which  the  eruption  is  at  all  ex- 
tensive being  invariably  fatal. 

An  inflammation  of  the  mouth  may  result  from  local  disease  or  injur}' 
of  any  kind.  In  such  cases,  the  inflammator)^  changes  will  be  limited 
strictly  to  the  parts  adjacent  to  the  seat  of  the  primary  lesions,  thus  pointing 
to  the  vicinity  in  which  search  should  be  made  for  the  source  of  irritation. 

The  increased  redness  of  the  mouth  in  scarlatina  is  the  mucous  mem- 
brane analogue  of  the  cutaneous  eruption.  It  is  contemporaneous  with  the 
cxanthem,  and  is  associated  with  a  similar  redness  of  the  pharynx  and 
fauces.  The  same  remarks  hold  true  respecting  the  patchy  redness  of  the 
mouth  in  measles.  In  this  connection  it  is  well  to  observe  that  variola  or 
smait-pox  is  attended  by  mouth  lesions  starting  as  papules  and  proceeding 
to  vesiculation,  and  thence  to  pustulation  ;  in  other  words,  following  the 
exact  course  of  the  cutaneous  eruption.  At  the  same  time,  it  must  be 
borne  in  mind  that  the  eruption  must  be  modified  by  the  physical  condi- 
tions prevailing  in  the  mouth,  the  heat  and  moisture  leading  to  early  dis- 
integration  of  the  lesions. 
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Of  great  diagnostic  importance  are  certain  spots  appearing  in  the 
mouth,  in  cases  of  measles,  from  one  to  three  days  before  the  cutaneous 
manifestations  of  the  disease.  These  lesions,  now  universally  known  as 
^'Koplik's  spots*"  are  especially  present  on  the  mucous  membrane  of 
the  cheeks  and  lips.  They  do  not  appear  on  the  soft  or  hard  palate  or  in 
the  fauces.  They  consist  of  small,  irregular,  bright- red  spots,  in  the 
centre  of  which  is  a  minute  bluish -white  speck.  With  these  lesions  fully 
developed  and  present  in  great  numbers,  the  mucous  membrane  of  the 
mouth  presents  a  bright-red  color,  studded  by  the  bluish-white  specks. 
Not  only  will  this  condition  enable  us  to  diagnose  measles  before  the  ap- 
pearance of  the  eruption,  but  it  will  also  prove  of  great  value  in  the  dif- 
ferentiation of  measles  in  the  eruptive  stage  from  other  diseases  which  simu- 
late it. 

Of  the  ulcerations  of  the  mouth,  those  of  ulcerative  and  aphthous 
stomatitis  have  been  described  already.  It  remains,  therefore,  to  speak 
only  of  those  dependent  upon  gastric  disorder,  nervous  influences,  syphilis 
and  tuberculosis.  Persons  with  weak  stomachs  are  not  infrequently  the 
subjects  of  small  ulcerations  resembling  the  aphthous  ulcers.  Indi- 
vidual crops  are  of  short  duration,  but  the  tendency  to  recurrence  is  a 
source  of  great  annoyance.  The  same  remark  applies  to  the  so-called 
neurotic  sore  mouth. 

The  syphilitic  ulcerations  are  as  common  as  the  tubercular  are  rare. 
They  may  appear  either  in  the  secondary  or  the  tertiary  stage  of  the  dis- 
ease. In  any  case,  the  history  of  the  patient  is  an  important  factor  in 
reaching  a  conclusion.  At  the  same  time  it  is  necessary  to  pay  attention 
to  the  clinical  features  of  the  ulceration,  for  they  possess  certain  well- 
defined  characteristics  which,  if  studied  in  conjunction  with  co-existing  signs 
and  symptoms,  make  a  diagnosis  fairly  positive  on  the  objective  appear- 
ances alone. 

Syphilitic  lesions  in  the  mouth,  as  elsewhere,  are  remarkable  for  their 
multiformity.  At  the  same  time,  it  must  be  borne  in  mind  that  the  varied 
objective  appearances  presented  are  dependent  upon  well-defined  rules  of 
pathology,  the  proper  understanding  of  which  is  important  for  their  ready- 
recognition.  The  buccal  lesions  of  syphilis  are  the  mucous  membrane  pro- 
totypes of  the  cutaneous  manifestations  of  the  disease,  and  are  especially 
apt  to  be  contemporaneous  with  the  same.  Owing  to  the  physical  con- 
ditions existing  in  the  mouth,  namely,  heat,  moisture,  great  vascularity, 
and  constant  motion,  these  lesions  are  very  liable  to  undergo  characteristic 
changes.  Pathologically,  syphilitic  lesions  are  the  result  of  small-celled 
infiltration  and  connective-tissue  proliferation. 

Syphilitic  buccal  lesions  include  erythema,  papules,  pustules,  and  tu- 
bercles ;  and  each  of  these  may,  as  the  result  of  the  degenerative  changes,, 
break  down  to  form  ulcers. 
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The  sypfiilitu:  erythema  exhibits  itself  as  a  diffuse  dark  congestion  hav- 
ing a  sharply-defined  border,  situated  generally  on  the  soft  palate  at  about 
the  part  where  it  joins  the  hard  palate.  In  other  cases  it  starts  as  circum- 
scribed rounded  patches  which  rapidly  become  confluent,  forming  patches 
also  with  well-defined  borders,  but  with  tortuous  margins.  Lastly,  the 
erythema  may  start  as  a  punctate  eruption  over  the  palatine  vault  and  the 
mucous  membrane  of  the  cheeks  and  lips. 

These  various  erythematous  lesions  not  infrequently  take  on  degen- 
erative changes,  and  then  erosions  or  superficial  ulcerations  result. 

The  important  data  for  the  recognition  of  the  above-described  lesions 
are,  aside  from  the  history  of  the  case  and  the  presence  of  similar  cutane- 
ous manifestation,  the  bluish-red  color  of  the  hyperaemia  and  their  location 
at  the  junction  of  the  hard  and  soft  palate. 

The  papular  lesions  are  rarely  observed  in  their  characteristic  state, 
because  the  physical  conditions  present  lead  to  rapid  changes.  They  con- 
stitute one  of  the  most  frequently-observed  of  the  buccal  manifestations  of 
syphilis,  and  their  secondary  changes  lead  to  the  formation  of  the  well- 
known  mucous  patches. 

Mucous  patches,  or  mucous  plaques,  as  they  are  also  called,  start 
usually  as  round,  red  spots.  They  may  appear  in  any  portion  of  the 
mouth,  though  usually  in  situations  where  the  mucous  membrane  is  subject 
to  irritation,  as  iat  points  of  contact  between  the  cheek  and  a  ragged  tooth- 
edge  ;  at  the  point  of  contact  with  the  pipe ;  on  the  tongue,  where  hot 
tobacco- smoke  habitually  irritates.  Not  infrequently  they  are  observed  on 
opposing  mucous  surfaces — not,  however,  by  reason  of  auto- infection,  but 
because  of  contact-irritation.  They  may  present  an  oval,  circular  or  irreg- 
ular outline ;  they  are  usually  raised  somewhat  above  the  surrounding 
mucous  membrane  ;  their  surface  is  covered  with  an  exudate  which  gives 
it  an  opaline  appearance.  Sometimes  this  deposit  is  so  thick  as  to  give  it 
the  appearance  of  a  false  membrane. 

The  membranous  covering  may  be  exfoliated,  in  which  case  there  is 
presented  a  varnished-like  appearance,  bright  or  reddish -brown  in  color, 
and  it,  in  turn,  quickly  becomes  covered  with  a  membranous  deposit. 
Mucous  patches  are  to  be  differentiated  from  non-specific  lesions,  with 
which  they  may  be  confounded  by  the  absence  of  a  surrounding  inflamma- 
tory areola,  unless  there  be  secondary  stages  ;  in  which  case,  such  areolae 
may  result  from  irritation,  as  in  other  lesions  of  the  mouth. 

Ulcerations  of  syphilitic  origin  sometimes  appear  as  a  spontaneous  le- 
sion, so  to  speak,  both  in  the  hereditary  and  in  the  acquired  disease.  In 
the  former,  such  ulcerations  may  be  round,  oval,  or  horseshoe-shaped.  In 
the  latter,  they  appear  as  small  ulcerations  upon  the  lips,  cheeks,  and 
fauces ;  sometimes  the  ulcerations  are  large,  though  superficial,  with  irreg- 
ular borders,  especially  upon  the  palatine  arch.     Ulceration  may  also  ap- 
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pear  in  conjunction  with  fissureis,  concertiing  which  more  will  be  said  when 
treating  of  the^e  last-named  lesions. 

The  above  remarks  apply  to  what  is  generally  known  as  the  secondary 
stage  of  syphilis.  In  the  tertiary  stage,  mouth  lesions  are  also  common. 
They  differ  from  those  of  the  secondary  in  their  greater  tendency  to  dr>mess» 
marked  proliferation  of  tissue,  and  obstinacy  to  treatment.  Thus  the 
mucous  patches  of  this  period  arc  dry,  show  more  or  less  thickness,  and 
are  very  resistant  to  treatment.  Sometimes  they  appear  as  ci  rein  ate  or  ser- 
piginous scaly  patches.  These  may  degenerate  into  the  condition  known 
as  ieucokcratosis.  This  last-named  lesion,  appearing  on  the  buccal  mucous 
membrane,  is  especially  to  be  located  on  that  portion  of  the  cheek  which 
is  in  contact  with  the  teeth  when  the  jaws  arc  closed.  Starting  as  an  irreg- 
ularly-shaped plaque,  it  increases  in  size^  by  the  formation  and  coalition  of 
new  lesions  or  by  direct  extension,  until  the  entire  inside  of  the  cheek  is 
involved  as  far  back  as  the  teeth  extend.  The  whole  surface  presents  a 
dull,  soggy  appearance,  and  is  divided  and  subdivided  into  minute  lines  and 
fissures.  The  central  portions  arc  whiter  than  the  periphery.  The  lines 
may  radiate  from  a  central  point,  i\^.,  the  commissures  of  the  mouth  or 
the  central  white  points  above  referred  to. 

Reference  to  gunimata  may  seem  inappropriate  at  this  particular  time  ; 
but  it  is  deemed  best  to  study  these  lesions  now,  because  of  the  frequency 
with  which  they  form  the  foundations  for  buccal  ulcerations  in  tertiar)' 
syphilis.  Gummatous  tumors  vary  greatly  in  size — ^all  the  way  from  tlie 
size  of  a  pin-head  to  that  of  an  olive,  in  fact.  They  give  rise  to  but  little 
inconvenience  excepting  from  their  size,  and  are  recognized  by  their  ob- 
jectiv'e  appearances.  They  may  be  circumscribed  or  confluent,  single  or 
multiple;  and  they  may  start  in  either  the  mucous,  submucous,  muscular 
or  periosteal  tissue.  The  overlying  mucous  membrane  is  greatly  injected. 
Physical  conditions  of  the  mouth  and  the  nature  of  the  lesions  tend  to 
early  and  destructive  ulceration  ;  in  fact,  irreparable  damage  may  be  effected 
within  a  day  or  so  after  the  discovery  of  the  tumor.  Occurring  on  the  hard 
or  soft  palate,  they  may  lead  to  perforation  in  an  incredibly  short  space  of 
time.  Sometimes,  indeed,  perforation  takes  place  before  the  existence  of 
the  gumma  is  even  suspected. 

False  membrane  on  the  mucous  surface  of  the  mouth  may  occur 
in  association  with  a  similar  condition  of  the  pharynx  (rf//A///m/7)»  constitut- 
ing buccal  diphtheria.  When  cast  ofif,  it  leaves  a  raw  surface.  Microscopi- 
cal examination  will  discover  the  Klebs-Loeffler  bacillus.  It  is  sometimes 
called  membranous  stomatitis. 

An  ulcer o-membranous  stomatitis  has  been  described.  Discrete 
patches  of  thick,  yellowish  pseudo-membiane  or  exudation  appear  These 
are  separated  from  subjacent  tissues  by  an  ulcerative  process,  leaving  ero- 
sions.    This  condition  arises  as  the  result  of  bad  hygienic  surroundings  and 
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improper  food.  It  is  rarely  seen  among  persons  in  comfortable  circum' 
stances.  It  is  especially  liable  to  appear  in  children  between  the  ages  of 
five  and  ten  years  during  the  course  of  convalescence  from  acute  diseases. 
It  begins^  as  a  rule,  with  gingivitis,  after  which  a  thin,  yellowish  exudate 
appears,  and  may  involve  the  phary^nx  and  fauces.  Mild  cases  recover  in 
the  course  of  a  few  days,  while  the  severe  ones  proceed  to  deep  ulceration. 
It  may  run  a  course  of  a  month  or  more.  Its  prognosis,  even  in  the  severe 
cases,  is  favorable. 

Ulcerations,  known  as  the  sublmguai  ulcer,  are  not  infrequent  in  the 
course  of  whooping-cough.  They  occur  beneath  the  tongue  on  either 
side  of  the  fr^num,  and  are  believed  to  be  the  result  of  injury  of  these 
parts  against  the  edges  of  the  teeth  during  the  violent  paroxysms  of 
coughing. 

Simple  ulcerations  are  occasionally  observed  in  the  mouths  of  dys- 
peptics. They  yield  readily  to  treatment,  but  exhibit  a  remarkable  inchna- 
tion  to  recurrence.     They  are  sometimes  known  as  **  can ker- sons/' 

Small,  superficial  ulcerations  on  either  side  of  the  median  line  of  the 
hard  and  soft  palate,  surrounded  by  redness  of  the  adjacent  mucous  mem- 
brane, and  accompanied  by  some  pain,  occurring  in  children,  constitute  the 
condition  known  as  Bcifmirs  aphthiC.     It  is  not  a  serious  affection. 

Perleche  is  a  form  of  ulceration  which  begins  usually  at  the  angle  of 
the  mouth  as  a  small  fissure.  By  constant  licking  and  irritation  infection 
takes  place,  and  there  is  formed  an  intractable  ulcer  of  considerable  size. 
It  generally  runs  a  course  of  two  to  four  weeks. 

Perforating  ulcer  of  the  mouth  is  sometimes  observed  in  the  course 
of  locomotor  ataxia.  It  has  been  ably  described  by  Baudet  and  Fournier. 
In  the  beginning  there  is  noted  progressive  absorption  of  the  alveoli,  with 
dropping  out  of  the  teeth.  Then  come  the  ulcerations,  which  are  atonic, 
indolent  and  chronic.  Later  there  may  be  perforations  of  the  palatine 
vault.  Fissures  may  form  between  the  mouth  at  one  end  and  the  nasal 
cavities  or  maxillary  sinuses  on  the  other.  Fournier  calls  the  affection  **  mal 
perforant  buccity 

Riga's  disease  is  a  rare  affection  of  the  mouth,  due  to  the  production 
at  the  level  of  the  frairnum  of  a  prominent  fungoid  excrescence  covered  by 
a  whitish  exudate.  It  is  said  by  some  to  be  an  anaemic  affection  ;  by 
others,  to  run  in  families.  It  is  observ^ed  with  especial  frequency  in  chil- 
dren at  the  time  of  their  first  dentition.  The  previous  state  of  health  does 
not  seem  to  be  an  important  etiological  factor,  as  ft  affects  the  cachectic 
and  healthy  alike,  although  it  does  not  constitute  a  source  of  danger,  ex- 
cepting in  those  whose  systems  are  greatly  '*  run  down.'' 

Soggy,  dull-gray  patches,  due  to  thickening  of  the  epithelium,  are 
often  seen  on  the  mucous  surface  of  the  cheeks  and  lips  in  dyspeptics, 
anaemic  subjects,  and  others  who  are  in  depreciated  health. 
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Cloudy  patches,  with  casting-off  of  epithelium,  is  very  common 
amonf^  inveterate  smokers,  and  are  generally  described  as  **  smokers' 
patches." 

Tumors.— The  tumors  of  the  mouth  are  gummata  (already  referred 
to),  ranula,  salivary  calculi,  and  various  malignant  neoplasms,  notably  epi- 
thelioma. 

Ranula  is  a  painless  cystic  swelling  presenting  a  bluish,  pellucid  ap- 
pearance, occurring  on  one  side  of  the  frsenum  linguae.  Its  contents  are 
perfectly  clear.  It  occurs,  for  the  most  part,  in  adults,  and  gives  rise  to  no 
inconvenience  excepting  from  its  size. 

Salivary  concretions  consist  of  particles  which  are  first  recognized 
generally  by  the  tongue,  when  lodged  in  one  of  the  salivary  ducts,  usually 
in  that  of  Steno.  When  producing  more  or  less  complete  occlusion,  there 
may  be  considerable  inflammatory  swelling  of  the  cheek  or  salivary  gland. 

Shape  of  the  Mouth. — Arching  of  the  hard  palate  and  alterations 
of  the  dental  arch  are  observed  in  mouth-breathers  as  a  result  of  post- 
nasal adenoids.  It  is  one  of  the  consequences  of  habitual  thumb-sucking 
in  infants,  and  is  not  infrequent  in  idiots  and  other  degenerates. 

Additional  Remarks  Gonceming  Some  of  the  Dis- 
eases of  the  Mouth  Not  Fully  Described  in  the 
Preceding  Pages. 

1.  Catarrhal  Stomatitis. 

Catarrhal  stomatitis  is  usually  due  to  traumatism  or  lack  of  cleanli- 
ness. The  traumatism  is  brought  about  by  sucking  at  various  substances, 
as  rubber  nipples,  pieces  of  ivory,  etc.,  and  by  the  eruption  of  teeth.  In 
adults  it  is  most  frequently  produced  by  excessive  use  of  tobacco  and  in- 
dulgence in  hot  or  highly-seasoned  foods.  It  may  also  be  symptomatic  in 
disorders  of  the  stomach  and  bowels. 

The  symptoms  include  pain  and  heat  as  subjective  phenomena,  with  red- 
ness and  swelling — which  may  be  general  or  local — of  the  buccal  mucous 
membrane.  In  the  initial  stage  there  is  dryness  of  the  mouth  ;  later, 
there  is  a  free  production  of  viscid  mucus,  and  some  slight  foetor  of  the 
breath. 

The  prognosis  of  the  disease  is  invariably  favorable,  all  cases  recover- 
ing under  proper  care  within  a  week. 

2.  Aphthous  Stomatitis. 

The  prevalent  view  concerning  the  etiology  of  aphthous  stomatitis  is 
that  it  is  dependent  upon  constitutional,  and  not  upon  local  causes.  It  has 
been  observed  in  conjunction  with  quite  a  variety  of  conditions,  as  pneumonia, 
the  acute  exanthemata  and  gastro-intestinal  disturbances,  and  is  especially 


DISEASES  OF  THE  MOUTH.  143 

liable  to  occur  in  infants  during  the  teething  period ;  hence  dentition  has 
been  one  of  the  assigned  causes.  It  may  occur  in  adults  without  apparent 
cause,  and  has  been  observed  in  women  during  pregnancy,  lactation,  and 
at  the  menstrual  period. 

For  two  or  three  days  prior  to  the  outbreak  of  the  lesions  the  little 
patient  may  exhibit  symptoms  such  as  might  characterize  the  onset  of  any 
acute  ailment.  On  the  other  hand,  the  first  manifestations,  aside  from  a 
slight  irritability,  may  consist  of  ulcerations.  Next  the  lesions  appear  as 
small  whitish  or  yellowish-white  spots,  surrounded  by  an  areola,  and  occur- 
ring singly  or  in  groups.  They  may  extend  to  and  involve  the  pharynx.  In 
the  course  of  twelve  to  thirty-six  hours  the  epithelial  layer  is  cast  off,  and 
there  remains  a  small,  superficial  ulcer.  It  is  usual  for  the  aphthae  to  ap^ 
pear  in  successive  crops  ;  so  that,  while  individual  lesions  may  continue  for 
only  a  few  days,  the  course  of  the  disease  may  be  quite  prolonged.  As  a 
rule,  there  is  considerable  pain,  arising  not  only  from  the  aphthae  themselves, 
but  also  from  the  associated  general  stomatitis. 

The  prognosis  is  invariably  favorable.  The  only  serious  effects  from 
aphthous  stomatitis  arise  from  the  interference  with  nutrition  by  reason  of 
the  child's  refusal  to  take  food,  and  infection  of  the  ulcerations. 

The  only  affection  with  which  aphthous  stomatitis  can  possibly  be  con- 
founded is  foot  and  mouth  disease.  The  latter  affection  is  associated  with 
a  high  grade  of  stomatitis  and  severe  constitutional  depression. 

3.  Mycotic  Stomatitis.    (Tlirush.) 

The  primary  cause  of  this  affection  is  the  fungus  oidium  albicans.  It 
is  necessary,  however,  that  there  be  a  predisposition,  and  this  is  brought 
about  by  uncleanliness  and  cartarrhal  stomatitis.  Constitutional  deprecia- 
tion, as  debility,  cancer,  tuberculosis  and  old  age,  are  also  important  causes. 
Infection  is  generally  carried  by  dirty  nipples  or  feeding-bottles. 

The  subjective  symptoms  are  generally  mild,  the  disease  not  being 
recognized  until  the  discovery  of  the  lesions.  Objectively  there  appear 
one  or  more  white  blotches,  which  resemble  curds  of  milk  in  their  appear- 
ance. They  are  firmly  attached,  owing  to  the  fact  that  they  consist  of  the 
fungus  intimately  interwoven  with  the  buccal  epithelium.  When  detached, 
a  bleeding  surface  is  left  behind. 

The  prognosis  of  thrush  is  favorable,  recovery  ensuing  promptly  under 
treatment ;  sometimes  without  treatment.  Occurring  in  the  course  of  can- 
cer, tuberculosis,  etc.,  it  is  to  be  regarded  simply  as  one  of  the  terminal 
symptoms. 

4.  Ulcerative  Stomatitis;  Putrid  Sore  Moutli;  Stomacace. 

Ulcerative  stomatitis  occurs  exclusively  during  the  tooth-bearing  ages. 
The  majority  of  cases  appear  in  children  between  the  years  of  four  and  ten. 
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The  etiology  is  found  in  general  bad  hygienic  conditions  and  infection.  The 
specific  agent  in  the  latter  class  of  cases  remains  undetermined.  Predispo- 
sition to  the  disease  has  been  excited  by  such  acute  affections  as  scarlatina, 
measles,  whooping-cough,  pneumonia,  t>'phoid  fever,  and  malaria.  Mer- 
curial poisoning  produces  lesions  jiidistinguishable  from  those  of  ulcerative 
stomatitis. 

The  initial  changes  consist  of  a  swelling  and  spongrness  of  the  gums, 
the  swelling  and  inflammation  spreading  to  the  adjacent  portions  of  the 
cheeks,  the  mucous  membrane  of  which  takes  the  imprint  of  the  teeth. 
The  gums  recede  from  the  teeth  ;  and,  in  the  pockets  thus  formed,  oppor- 
tunity is  afforded  for  the  lodgment  of  particles  of  food  and  the  decompos- 
ing secretions  of  the  mouth.  The  ulceration,  as  stated  on  a  previous  page, 
begins  along  the  free  edge  of  the  gums,  and  spreads  thence  superficially, 
rather  than  in  depth.  The  entire  breadth  of  the  gums  may  be  involved, 
and  in  severe  cases  the  floor  of  the  mouth  may  be  invaded.  The  teeth 
loosen,  and  sometimes  drop  out.  The  gums  bleed  at  slight  touch.  Sali- 
vation is  free.  The  breath  is  horribly  offensive.  Pain  is  severe,  esi^ecially 
when  taking  nourishment.     The  submaxillary  lymphatics  are  enlarged. 

Ulcerative  stomatitis  usually  subsides  entirely^  under  proper  treatment^ 
inside  of  ten  days. 

5.  CrHng:reiioii8  Stomatitis;  Noma. 

A  constitution  undermined  by  privation  and  bad  hygienic  surroundings 
seems  to  be  a  necessary  predisposing  factor  in  the  production  of  gangre- 
nous stomatitis.  The  disease  usually  follows  some  acute  or  chronic  affection 
— measles  and  typhoid  fever,  in  most  instances.  The  majority  of  cases 
occur  in  children  between  the  ages  of  two  and  five  years.  The  damp  sea- 
sons of  the  year  and  low-lying  countries  are  favoring  causes.  Inasmuch 
as  several  cases  have  occurred  simultaneously  or  near  together  in  hospitals 
and  families,  it  has  been  suggested  that  the  disease  is  contagious. 

The  first  objective  sign  is  found  in  a  small  bleb  on  the  inner  surface  of 
one  cheek.  This  soon  ruptures,  and  the  affected  part  becomes  indurated. 
Ulceration  and  rapid  destruction  of  tissue  follows.  This  gangrenous  pro- 
cess  proceeds  with  great  rapidity,  so  that  at  the  end  of  thirty-six  hours  the 
soft  parts  may  be  perforated.  The  ulceration  not  infrequently  extends  to 
the  tongue,  lips,  eyes  and  ears.  Haz^morrhage  rarely  takes  place,  because 
the  blood-vessels  are  plugged  previous  to  the  separation  of  the  sloughs. 
Notwithstanding  the  seriousness  of  the  local  manifestation,  subjective  symp- 
toms are  slight.  Pain  is  notew^orthy  because  of  its  absence.  The  breath  is 
horribly  offensive.  Profound  prostration  is  an  early  symptom.  The  prog- 
nosis is  highly  unfavorable,  death  taking  place  by  exhaustion,  the  patient 
suffering;  in  the  meantime,  with  delirium  and  diarrhoea. 
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The  Gums. 

Alterations  in  the  color  of  the  gums,  as  pallor,  blueness,  increased 
redness,  etc.,  are  possessed  of  the  same  diagnostic  significance  as  similar 
changes  in  other  portions  of  the  mouth. 

Increased  redness,  with  swelling  and  pain,  is  indicative  of  inflamma- 
tion, />.,  gingivitis. 

Swelling  of  the  gums,  with  bluish-red  discoloration,  spongy  appear- 
ance, and  tendency  to  bleed  on  slight  manipulation,  is  significant  of  scuny 
or  scorbutus.  Sometimes  ulcers  are  observed  along  the  hne  of  the  teeth. 
The  lesions  are  especially  prominent  on  portions  of  the  gums  about  decayed 
teeth.  In  some  cases  the  gingival  changes  are  limited  to  a  circumscribed 
area.  There  is,  as  a  rule,  not  much  fcetor  of  the  breath.  It  is  important 
to  bear  in  mind  that  this  affection  may  occur  in  infants  who  are  fed  almost 
entirely  on  patented  foods.  In  them,  however,  the  gingival  condition  is 
not  likely  to  appear  as  one  of  the  early  phenomena,  but  is  preceded  by 
fusiform  swelling  of  the  thighs,  pains  in  the.  extremities,  general  malnutri- 
tion, and  even  by  ha^maturia,  although  the  last-named  symptom  is  unusual 
excepting  in  severe  cases. 

Swelling  of  the  gums,  with  spongy  appearance  of  the  same  and  in- 
creased flow  of  saliva,  and  possibly  ulceration  and  stomatitis,  is  observed  as 
a  symptom  of  mercurial  poisoning. 

A  red  line  along  the  dental  edge  of  the  gums  was  for  a  long  time 
regarded  as  a  symptom  of  incipient  pulmonary  tuberculosis.  It  is  now 
recognized  that  it  has  no  such  important  diagnostic  value,  and  that  it  is 
found  in  other  cachectic  disorders,  as  diabetes  and  cancer. 

A  blue  line  along  the  free  edge  of  the  gums  where  they  join  the  teeth 
is  very  characteristic  of  lead-poisoning.  When  indistinct,  it  may  be  made 
more  prominent  by  the  administration  of  iodide  of  potassium.  It  does 
not  appear  in  cases  of  saturnism  when  the  patients  observe  reasonable  care 
in  keeping  the  mouth  clean.  It  is  liable  to  persist  for  two  or  three  months 
after  the  other  symptoms  of  lead-poisoning  have  disappeared.  It  is  the 
result  of  the  combination  of  the  sulphur  in  the  secretions  of  the  mouth 
with  the  lead  deposited  in  the  substance  of  the  gums. 

Thin  yellowish  or  thick  brown  crusts  may  be  deposited  on  the  gums 
and  teeth  in  typhoid  conditions  generally,  and  are  known  as  sordcs.  They 
are  composed  of  various  micro-organ^wns,  particles  of  food,  and  epithelial 
debris.  Their  component  parts,  it  is  well  recognized,  occur  in  the  normal 
mouth ;  but  in  cases  of  profound  asthenia,  as  in  the  typhoid  state,  the 
motions  of  the  mouth  necessary  for  their  removal  do  not  take  place  ;  hence 
their  accumulation. 

Receding  of  the  gums  from  the  teeth  takes  place  in  scurvy,  stomatitis, 
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gingivitis,  and  pyorrhoea  alveolaris.  The  condition  last  named  is  an  exceed- 
ingly common  one,  and  is  very  destructive,  so  far  as  the  teeth  are  con- 
cerned. Examination  with  a  delicate  probe  discloses  the  fact  that  little 
pockets  form  between  the  gums  and  the  teeth,  and  these  exude  pus  on  pres- 
sure. Pyorrhoea  alveolaris  is  regarded  by  dentists  generally  at  the  present 
time  as  strongly  suggestive  of  the  uric  acid  diathesis.  It  certainly  seems 
to  have  no  relation  to  decay  of  the  teeth,  for  it  occurs  in  the  gums  adjoin- 
ing teeth  which  are  perfectly  sound.  Ultimately  the  teeth  loosen  and  fall 
out.  At  times  the  affection  is  attended  by  considerable  pain,  owing  to  the 
exposure  of  the  peridental  membrane,  this  condition  ofttimes  necessitating 
early  extraction.  Pyorrhoea  alveolaris  may  well  be  called  the  opprobrium 
of  the  dental  profession,  as  treatment  directed  to  its  cure  is  generally  una- 
vailing. 

Localized  swelling  of  the  gums  may  be  due  to  abscesses,  so-called 
"gum-boils,"  and  tumors  (epulides). 

Gum-boils,  alveolar  abscesses  or  dental  abscesses  find  their  origin  in  the 
alveolar  cavities  of  decayed  teeth,  infection  taking  place  through  the  cor- 
responding pulp-cavity,  or  between  the  alveolus  and  fang  of  a  sound  but 
dead  tooth.  Sometimes  they  form  about  an  erupting  wisdom-tooth.  The 
pus  makes  its  way  in  the  direction  of  least  resistance  through  the  outer 
wall  of  the  affected  alveolus,  and  apf>ears  on  the  gums  or  burrows  into  the 
tissues  of  the  face,  and  may  thus  be  discharged  at  a  distance  from  the  original 
seat  of  disease.  The  condition  is  attended  at  first  by  a  sensation  as  if  the 
teeth  were  too  large  for  their  sockets,  owing  to  periosteal  swelling,  followed 
soon  by  severe  pain.  The  latter  is  greatly  relieved  as  soon  as  the  pus 
appears  externally. 

The  various  tumors  of  the  gums  are  generally  known  as  epulides.  Mi- 
croscopically they  are  found  to  be  fibroid  or  myeloid  growths.  They  spring 
from  the  alveoli,  generally  of  the  lower  jaw,  and  are  manifested  as  smooth, 
round,  lobulated  masses.  They  may  ulcerate,  but  they  never  infiltrate  the 
surrounding  tissues.  They  commonly  present  between  two  teeth.  Their 
growth  is  not  very  rapid. 

Sometimes  fibrous  growths  come  away  attached  to  the  fangs  of  an 
extracted  tooth,  as  if  they  had  originated  in  the  fibrous  covering  of  the 
fang. 

Nivvoid  conditions  of  the  gums  are  occasionally  observed  as  a  local 
condition. 

The  Teeth. 

An  understanding  of  the  teeth  as  clinical  factors  demands  a  knowledge 
of  the  time  of  life  at  which  they  appear.  The  first  set  of  teeth,  kno^\Ti 
generally  as  the  "  milk-teeth,"  are  twenty  in  number,  and  appear  as 
follows  : 
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4  central  incisors  at  about  the  seventh  month. 

4  lateral  incisors  at  about  the  ninth  month. 

4  canines  at  about  the  eighteenth  month. 

4  first  molars  at  about  the  twelfth  month. 

4  second  molars  at  about  the  eighteenth  month. 

The  second  or  f>ermanent  set  of  teeth  are  thirty-two  in  number,  and 
appear  as  follows  : 

4  anterior  molars  at  about  the  sixth  year. 

4  central  incisors  at  about  the  seventh  year. 

4  lateral  incisors  at  about  the  eighth  year. 

4  anterior  bicuspids  at  about  the  ninth  year. 

4  posterior  bicuspids  at  about  the  tenth  year. 

4  canines  at  from  the  eleventh  to  the  twelfth  year. 

4  second  molars  at  from  the  twelfth  to  the  fourteenth  year. 

4  third  molars,  or  wisdom-teeth,  at  from  the  seventeenth  to  the  twenty- 
fifth  year. 

The  eruption  of  the  first  set  of  teeth  may  be  delayed  or  accelerated. 
Delayed  dentition  may  result  from  ill-health  from  any  cause,  but  is  espe- 
cially apt  to  arise  from  rachitis.  Early  dentition  is  said  by  Bury  to  be  an 
occasional  phenomenon  of  tuberculous  tendencies. 

This  seems  to  be  the  most  appropriate  place  to  discuss  dentition  as  a 
cause  of  various  illnesses  in  infants.  Undoubtedly  the  eruption  of  the 
milk-teeth  is  productive,  at  times,  of  considerable  disturbance.  At  the 
same  time,  it  should  be  remembered  that  it  has  been  vastly  overrated  as  a 
cause  of  disease.  The  various  ailments  which  have  been  alleged  to  result 
from  dentition  would  require  a  large  volume  for  their  description,  while 
those  that  have  been  ignored  in  this  respect  could  be  described  on  one's 
thumb-nail.  Naturally,  some  local  discomfort  is  not  unusual  as  an  attend- 
ant upon  the  eruption  of  the  teeth,  and  this  may  readily  excite  a  certain 
degree  of  peevishness  on  the  part  of  the  child.  In  highly-neurotic  chil- 
dren this  irritation  may  excite  reflex  convulsions.  The  tender  mouth  may 
lead  to  either  insufficient  nourishment  or  the  retention  of  the  food  in  the 
mouth  for  too  short  a  time  ;  hence  disorders  of  the  gastro-intestinal  tract 
may  result.  These,  I  believe,  constitute  the  sole  eflccts  of  difficult  denti- 
tion, per  sc.  In  constitutional  conditions,  the  eruption  of  the  teeth  may 
not  proceed  normally  ;  but  in  such  cases  the  associated  symptoms  are  far 
more  likely  to  be  an  expression  of  the  general  disease  than  of  the  gingival 
and  dental  irritation.  The  treatment  of  such  cases  must  be  conducted  on 
a  constitutional  basis,  even  though  local  measures  may  relieve  the  mouth- 
symptoms  and  hasten  the  eruption  of  the  teeth. 

Deformities  of  the  Teeth.— These  include  crowding  of  the  teeth, 
irregular  growth  and  misplacement,  furrowing  of  the  teeth,  pitted  and 
rocky  enamel,  and  syphilitic  teeth. 
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Crozvdifig,  irregular  groivth  and  tfispiaameni  ha\'e  but  little  bearing  on 
clinical  medicine,  as  their  chief  relief  is  the  duty  of  the  dentist.  Their 
presence,  however ^  is  occasionally  an  important  factor  in  the  production  of 
disorder  elsewhere,  mainly  in  the  digestive  processes.  This  statement  ap- 
phes  also  to  affections  of  the  teeth  in  general.  Good  digestion  is  not  likely 
to  exist  if  the  teeth  are  not  sound  ;  and  if  the  digestion  is  poor,  the  general 
nutrition  of  the  body  is  never  up  to  the  normal  standard,  and  thus  nu- 
merous ills  may  come. 

Furroiving  of  tkii  tceih  \s  generally  observed  as  horizontal  lines.  Proper 
examination  discloses  that  these  lines  correspond  exactly  on  teeth  which 
have  been  erupted  at  about  the  same  time.  It  is  fair  to  presume,  therefore, 
that  the  deformity'  is  the  result  of  causes  producing  general  or  local  ill- 
health  during  the  predental  period.  Jonathan  Hutchinson  taught  at  one 
time  that  furrowing  resulted  from  the  administration  of  mercury  to  infants.  It 
has  since  been  demonstrated  that  it  is  of  frequent  occurrence  in  infants  who 
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have  never  taken  mercury  in  any  of  its  forms,  and  that  it  is  not  infre- 
quent in  those  who  have  had  any  one  of  the  varieties  of  stomatitis,  or  who 
have  been  seriously  ill  from  any  cause. 

Irregtdariiy  of  form  ^  stunting  or  pitting  of  the  tictk  may  occur  in  ra- 
chitis or  syphilitic  children,  and  in  idiots.  Such  teeth  soon  become  carious. 
This  condition  is  not  to  be  rej^arded  as  of  diagnostic  value.  It  is  simply 
a  local  expression  of  a  constitutional  state.  Periostitis  and  gingivitis  may 
be  set  up  as  a  secondary  condition. 

A  peculiar  notching  of  the  incisors  of  the  permanent  set  of  teeth 
occurs  as  one  of  the  results  of  hereditary'  syphilis.  The  teeth  affected  are 
characteristically  the  upper  central  incisors^  but  the  lateral  incisors  and  the 
canines  may  also  be  involved.  This  tleformity  of  the  teeth  was  first  de- 
scribed by  Jonathan  Hutchinson,  hence  it  is  commonly  known  as  the  ''Hutch- 
insoN  tct'thy  The  affected  structures  arc  peg-shaped,  their  bases  being 
broader  than  their  cutting-edges,  and  along  the  latter  will  be  found  a  single 
semilunar-shaped   notch.      If  such  teeth  are   associated  with  symmetrical 
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deafness  and  interstitial  keratitis,  the  diagnosis  of  heredttarj*  syphilis  may 
be  regarded  as  certain.  These  three  symptoms  are  sometimes  spoken  of  as 
*'  Hutchinson's  triad  of  symptoms/* 

Caries  of  the  teeth  is  favored  by  certain  constitutional  conditions.  It 
results  from  local  causes,  mainly.  Some  of  these  are  defective  structure  of 
enamel  and  dentine  and  irregular  growth  favoring  the  lodgment  and  decom- 
position of  food,  want  of  cleanliness,  and  the  taking  of  such  medicines  as 
iron,  mercur>\  etc. 

Loose niug  of  the  teeth  occurs  as  a  result  of  prolonged  administration  of 
mercury,  iodide  of  potassiom,  scurvy,  gangrenous  stomatitis,  and  diabetes. 

Pain  is  a  common  symptom  of  dental  disorders^  of  which  caries  is  the 
most  frequently  observed.  It  must  be  borne  in  mind,  however,  that  although 
the  teeth  are  apparently  sound,  these  structures  may-  still  be  the  cause  of 
pain.  Dead  teeth  with  decomposed  pulp,  periodontitis  (pericementitis,  peri- 
ostitis), pyorrhcea  alveolaris,  and  other  affections,  must  be  kept  in  mind. 

Grimiing  of  the  teeth  is  commonly  observed  in  highly-neurotic  children 
during  sleep.  In  the  majority  of  cases  it  is  due  to  gastro-intestinal  disor- 
ders, though  it  may  occasionally  be  associated  with  disease  of  the  brain. 
It  must  not  be  regarded  as  symptomatic  of  *'  worms/'  although  it  does  oc- 
cur sometimes  when  intestinal  parasites  are  present.  It  is  then,  as  at  other 
times,  an  expression  of  the  gastro-intestinal  disorder. 

The  Tongue- 
Current  views  respecting  the  clinical  value  of  the  appearances  of  the 
tongue  are  sadly  in  need  of  revision.  It  is  not  that  accurate  knowledge 
concerning  the  subject  is  wanting,  but  that  the  study  of  this  organ  in  the 
investigation  of  disease  is  surrounded  with  altogether  too  much  supersti- 
tious reverence.  Great  importance  has  been  attached  in  the  past  to  this  or 
that  appearance  of  the  tongue  as  diagnostic  of  this  or  that  particular  dis- 
ease, when  in  reality  the  tongue  scarcely  ever  indicates  the  existence  of  a 
definite  pathological  condition,  but  is  merely  an  inde.x  of  the  constitutional 
state.  It  is  to  be  regretted  that  the  laity  is  mistakenly  impressed  with  the 
value  of  the  tongue  in  diagnosis,  thus  causing  needless  worry  in  many  in- 
stances in  which  a  coated  tongue  happens  to  be  the  only  evidence  of  ill- 
health.  More  than  that,  some  are  offended  if  the  inspection  of  the  tongue 
is  not  performed  with  all  the  reverence  of  a  religious  ceremony.  The 
writer  believes  that  all  clinical  phenomena  are  explainable  on  scientific 
physiological  and  pathological  principles,  and  that  the  conditions  of  the 
tongue  in  disease  are  no  exception  to  this  opinion.  Acceptance  of  the  fol- 
lowing teachings  does  not  make  the  tongue  an  unimportant  factor  in  diag- 
nosis and  treatment,  but  it  puts  the  indications  afforded  by  inspection  of  the 
organ  on  a  reliable  foundation. 
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When  examining  the  tongue,  the  physician  should  note : 

1.  Its  size. 

2.  Its  shape. 

3.  Its  color. 

4.  Its  degree  of  moisture. 

5.  Its  movements. 

6.  Its  coatings. 

7.  Its  surface  as  to  the  presence  or  absence  of  fissures,  ulcerations, 
eruptions  and  elevations. 

I.  The  Size  of  the  Tongue.— The  tongue  may,  by  reason  of  dis- 
ease, be  either  enlarged  or  diminished  in  size.     It  is  enlarged  in 

a.  Glossitis. 

b.  Hemiglossitis. 

c.  Macroglossia. 

d.  Myxcedema. 

e.  Chronic  heart  disease, 
f  Anaemia. 

g.  Liver  disease. 

h.  Mercurial  poisoning. 

i.  Cancer.       "| 

j.  Gummata.  >  Enlargements  circumscribed. 

k.  Cysts.         J 

(a)  Glossitis. — In  this  disease  the  enlargement  is  due  to  inflamma- 
tory swelling,  and  may  be  so  great  that  the  tongue  becomes  two  or  three 
times  the  normal  size.  In  extreme  cases  it  may  so  fill  up  the  cavity  of  the 
mouth  as  to  produce  obstructive  dyspnoea.  Resolution  usually  takes  place 
in  three  or  four  days.  The  disease  may,  however,  terminate  in  gangrene 
or  suppuration. 

(d)  Hemiglossitis. — This  is  characterized  by  limitation  of  the  inflam- 
matory swelling  to  one  lateral  half  of  the  tongue.  Its  symptoms  are  by  no 
means  as  severe  as  those  of  glossitis.  It  may,  however,  terminate  in  sup- 
puration. The  varieties  of  glossitis  to  which  reference  has  been  made 
above  invade  the  body  or  substance  of  the  tongue.  The  mucous  mem- 
brane alone  is  frequently  involved  in  cases  of  stomatitis,  and  may  be  desig- 
nated "superficial  glossitis,"  the  swelling  in  such  cases  never  being  very 
prominent.  There  is,  however,  a  form  of  chronic  superficial  glossitis  which 
runs  a  drawn-out  course,  and,  while  sometimes  due  to  excessive  use  of  to- 
bacco, is  oftcner  traceable  to  gastric  disorder  in  rheumatic  subjects,  with 
local  irritation  as  an  exciting  cause. 

Inflammation  of  the  tongue  is  due,  as  a  rule,  to  traumatism  and  infec- 
tion. Other  causes  have  been  alleged,  as  exposure  to  cold,  alcoholic  ex- 
cesses, mercurial  poisoning,  and  the  acute  specific  infections — notably 
typhoid  fever. 
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(r)  Macroglosaia^  or  enlarged  tongue,  is  usually  a  congenital  afifec- 
tion»  and  seems  to  be  comparatively  common  in  idiots  and  others  mentally 
deficient. 

(d)  Myxcedema,  in  which  disease  the  tongue  is  swollen  by  reason  of 
the  same  mucoid  infiltration  that  invades  other  portions  of  the  body  in  this 
disease. 

(e)  In  chronic  heart  disease  the  lingual  enlargement  results  from 
the  venous  engorgement  of  the  organ.  In  this  connection  it  is  well  to  ob- 
serve that  any  general  condition  of  the  system  attended  by  sluggishness  of 
the  circulation  may  present  enlargement  of  the  tongue, — not  necessarily, 
however,  to  a  marked  degree. 

(/)  In  anSBmia  we  find  the  tongue  both  large  and  flabby,  owing  to 
the  participation  of  its  tissues  in  the  general  relaxation.  The  anaemic  tongue 
usually  shows  the  imprint  of  the  teeth,  although  this  symptom  is  not  apt 
to  be  as  prominent  a  feature  as  in  the  enlarged  tongue  of  liver  disease  and 
mercurial  poisoning, 

{^)  Liver  disease  is  often  associated  with  enlargement  of  the  tongue, 
though  not  to  a  remarkable  extent.  Characteristically,  the  tongue  takes 
the  imprint  of  the  teeth.  The  reader  is  cautioned  against  regarding  this 
symptom  as  pathognomonic. 

(//)  Mercurial  poisoning  has  enlargementof  the  tongue,  which  takes 
the  imprint  of  the  teeth  ;  but  there  are  also  associated  salivation  and  spongi- 
ness  of  the  gums. 

(/)  Cancer.— Cancer  of  the  tongue  is  practically  always  an  epitheli- 
oma. It  may  start  as  ulceration,  a  wart,  or  a  tumor.  Even  when  taking 
the  last-mentioned  form  in  the  beginning,  the  physical  conditions  of  the 
mouth  favor  rapid  ulceration,  the  characteristics  of  which  will  be  consid* 
ered  under  ulcerations  of  the  tongue.  The  age  of  the  patient  is  an  im- 
portant diagnostic  point.  The  usual  though  not  the  invariable  site  is  the 
edge  of  the  middle-third  of  the  tongue.  It  starts  as  an  induration,  which 
the  patient  describes  as  a  lonip,  but  which  may  have  already  undergone  de- 
generation when  first  seen  by  the  physician.  Sometimes  papillary  masses 
are  seen  to  project  from  its  surface.  In  such  cases  ulceration  is  not  promi- 
nent, nor  is  the  induration  so  great  The  pathological  process  may  extend 
to  neighboring  structures,  limiting  the  movements  of  the  organ.  The  sub- 
maxillary lymphatics  are  invaded.  Epithelioma  of  the  tongue  is  especially 
liable  to  be  confounded  with 

(j)  Otnnmata,  which  will  present,  if  the  patient  is  truthful,  a  syphil- 
itic history.  The  overlying  mucous  surface  is  smooth,  and  tacks  the  well- 
defined  outline  and  induration  of  the  malignant  growth.  Like  cancer, 
gummata  are  e.xceedingh'  prone  to  ulceration. 

(Jt)  Cystic  growths  of  the  tongue  include  dermoid,  mucous  and 
blood  cysts,     (i)  Lingual  dermoids,  while  of  congenital   origin,  are  not 
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always  by  any  means  sufficiently  large  at  birth  to  force  their  recognition. 
Indeed,  they  may  remain  small  for  many  years.  In  their  characteristic 
form  they  are  smooth,  elastic,  round  or  oval.  They  are  situated  beneath 
the  tongue,  projecting  rather  towards  its  surface  than  into  its  substance, 
(ii)  Mucous  cysts  are  due  to  dilatation  of  the  mucous  glands,  and  are  liable 
to  appear  in  those  places  where  mucous  glands  are  the  most  numerous,  i.e., 
at  the  base  of  the  tongue.  They  consist  of  tense  elastic  fluctuating  swellings, 
well-circumscribed.  The  overlying  mucous  membrane  is  normal.  They 
cannot  be  mistaken  for  anything  but  abscess,  from  which  they  are  to  be 
differentiated  by  the  absence  of  pain  and  the  examination  of  their  contents. 

2.  The  Tongue  is  nmall  in 

a.  Peritonitis. 

b.  Chronic  gastritis. 

c.  Atrophy  of  its  muscular  substance. 

The  tongue  is  generally  spoken  of  as  small  when  it  is  reduced  in  size 
without  any  wasting  of  its  tissues.  This  use  of  the  term  must  be  regarded 
as  convenient,  not  scientific.  We  may  also  speak  of  atrophy,  in  which 
case  the  muscular  substance  of  the  tongue  is  especially  involved.  The 
principles  underlying  atrophy  of  the  lingual  muscles  are  the  same  as  those 
producing  atrophy  of  muscular  tissue  elsewhere.  ( Vide  Muscular  Atrophy.) 
The  lesions  in  which  atrophy  occurs  are  : 

(/)  Injuries  or  diseases  of  the  hypoglossal  nerves  or  their  nuclei. 

(//)  Glosso-labio-laryngeal  or  bulbar  paralysis. 

(«/)  Atrophy  of  disuse  in  old  hemiplegias. 

In  (/)  and  (//)  the  atrophy  is  numerical. 

3.  Color  of  the  Tongue.— Alterations  in  the  color  of  the  tongue 
afford  indications  as  follows  : 

Pale  in  anaemia. 

Cyanotic  or  bluish-red  in  heart  diseases  with  failing  compensation. 
Examination  of  the  under-surfacc  of  tongue  will  in  such  cases  show  dilata- 
tion of  the  sublingual  veins. 

Purplish  or  blackish  spots  on  the  tongue  arc  not  uncommon  in 
Addison's  disease.  To  be  diagnostic,  however,  they  must  be  associated 
with  a  bronzing  of  the  skin.  They  have  sharply-defined  borders,  and  are 
on  a  level  with  the  surrounding  mucous  membrane. 

Reddish,  later  becoming  bluish  to  black  submucous  blotches, 
indicate  haemorrhage  into  the  submucous  tissues.  They  may  be  the  re- 
sult of  purpura  haemorrhagica,  and  in  that  case  are  not  infrequently  asso- 
ciated with  bluish-black  discolorations,  looking  like  bruises,  on  various 
portions  of  the  body  ;  or  they  may  have  been  produced  by  traumatism. 
These  extravasations,  when  fresh  and  of  a  bright  color,  may  be  differen- 
tiated from  congestion  and  inflammation  by  pressure,  which  does  not  re- 
move the  discoloration  of  extravasations. 
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Stainiiig  of  the  tongue  may  occur  from  various  substances :  eg., 
(i)  diack  siaifis  are  caused  by  biniodide  of  mercury,  the  various  bismuth 
preparations,  and  iron  ;  (ii)  yeihnc  stains  by  tobacco  ;  (iii)  YeHinvish'h'ozvn 
by  licorice  ;  (iv)  orange-yellow  staining  is  common  among  tea -tasters. 

Yellow  patches,  oblong  in  shape,  slightly  raised  above  the  surround- 
ing mucous  membrane  and  with  well-defined  borders,  ranging  in  size  from 
an  eighth  to  a  third  of  an  inch  in  diameter,  constitute  xanthtlasma.  Simi- 
lar lesions  may  be  found  also  on  the  eyehds,  palms  of  the  hands,  and  other 
portions  of  the  both'. 

Abnormal  redneSB  of  the  tongue  may  be  observed  in  the  early 
stages  of  most  febrile  and  inflammatory  afifections. 

Dark-red,  merging  almost  into  a  black,  may  be  observed  in 
typhus  and  typhoid  fevers,  and  in  typhoid  conditions  generally. 

Orimson-red  antl  red  coloration  of  the  tongue  may  be  observed 
in  high  degrees  of  gastro-intestinal  irritation  and  diabetes.  The  raw,  red, 
denuded  and  Axy  tongue  is  strongly  indicative  of  great  depression  of  the 
vital  forces. 

Black  tongue  is  symptomatic  of  a  rare  parasitic  affection,  known  as 
mgrities.  The  discoloration  is  usually  situated  in  the  middle  of  the  dorsum 
of  the  tongue.  The  papilla  of  the  affected  part  are  elongated.  Begin- 
ning as  a  small  spot,  it  spreads  until  the  entire  organ  is  involved,  the  dis- 
coloration being  most  pronounced  at  the  initial  point.  When  it  dis- 
appears, it  does  so  by  paling  at  the  periphery,  and  is  followed  by  desqua- 
mation. 

4.  Degree  of  MoiHtiire  of  the  Toiigriie.— Moisture  and  dr\- 
ness  should  receive  especial  attention  during  the  examination  of  that  organ, 
for  an  unnaturally  dry  tongue,  if  not  due  to  accidental  or  physiological 
causes,  may  be  regarded  as  having  an  unfavorable  significance,  while  a  dry 
tongue  becoming  moist  is  correspondingly  favorable.  Occurring  in  the 
course  of  acute  diseases,  dr>'  tongue  is  a  certain  indication  for  liquid  diet  ; 
occurring  in  chronic  disorders,  it  augurs  an  unfavorable  issue.  Physiologi* 
cal  dryness  of  the  mouth  and  tongue  is  a  common  thing  in  mouth- 
breathers.  Pathologically,  it  is  observed  in  the  course  of  a!l  fevers,  its 
presence  being  favored  more  by  long  duration  than  by  the  se\'erity  of  the 
fever.  It  is  common  in  all  diseases  attended  by  dehydration  of  the  body, 
€.g,,  diabetes  and  diarrhtea.  A  notable  exception  to  this  last  statement  is 
found  in  cholera  Asiatica,  in  which  disease,  notwithstanding  the  profuse 
vomiting  and  purging,  the  tongue  remains  moist.  This  anomaly  has  been 
explained  by  the  constant  moistening  of  the  moutli  by  the  water>^  vomit. 
But  this  explanation  is  not  satisfactory,  becau,se  moistening  of  a  dry  mouth 
is  but  short-lasting  in  its  effects.  The  moist  mouth  of  cholera  is  probably 
due  to  the  low  bodily  temperature,  for  when  reaction  sets  tn,  and  the  dis- 
charges have  ceased  and  fever  appears,  the  tongue  becomes  dry.     Chronic 
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diseases  with  dryness  of  the  tongue  are  characterized,  for  the  most  part, 
by  prostration  and  exhaustion. 

S.  Movements  of  the  Tong^ue. — When  studying  the  movements 
of  the  tongue,  note  whether  it  is  protruded  slowly  or  quickly,  when  re- 
quested ;  whether  its  movements  are  steady  or  tremulous  ;  whether  the 
tongue  can  be  moved  at  all ;  or  whether  it  is  the  subject  of  abnormal 
movements  (spasms  or  restless  movements).  In  all  cases,  before  attaching 
any  importance  to  the  results  of  the  examination,  allow  for  the  tempera- 
ment of  the  individual. 

The  tongue  is  protruded  quickly  in  hysteria  and  hypochondriasis — 
almost  as  if  the  act  afforded  the  patient  great  pleasure. 

It  is  protruded  slowly  in  typhoid  condition  and  in  patients  whose 
mental  condition  is  blunted,  as  in  beginning  stupor. 

Tremulousness  of  the  tongue  is  observed  in  general  asthenia  and 
general  paralysis  of  the  insane.  Asthenic  tremor  is  common  in  severe 
cases  of  typhoid  fever,  and  is  said  to  indicate  deep  intestinal  ulceration.  In 
general  paralysis  of  the  insane  the  lingual  tremor  is  associated  with 
tremor  of  the  lips  and  the  mental  and  physical  symptoms  of  that  disease. 

Paralysis  of  the  tongue  may  be  either  bilateral  or  unilateral,  and 
with  or  without  atrophy  of  that  organ.  Unilateral  paralysis  of  the  tongue 
without  atrophy  (excepting  the  slight  degree  which  may  result  from  pro- 
longed disuse)  is  always  indicative  of  a  cerebral  lesion.  In  bilateral  paral- 
ysis of  the  tongue,  that  organ  lies  motionless  on  the  floor  of  the  mouth.  In 
the  case  of  unilateral  paralysis,  the  tongue  while  at  rest  deviates  from  the 
paralyzed  side ;  but,  when  protruded,  towards  the  paralyzed  side.  Paral- 
ysis of  the  tongue  is  observed  in 

a.  Brain  affections  of  all  kinds,  especially,  however,  in  apoplexy. 

b.  Disease  or  injury  of  one  or  both  hypoglossal  nerves. 

c.  Glosso-labio-laryngeal  or  bulbar  palsy. 

d.  Disseminated  sclerosis. 

e.  Post-diphtheritic  paralysis. 

In  tongues  undergoing  atrophy  minute  fibrillary  twitchings  are  readily 
observable,  and  indicate  that  the  atrophic  process  is  still  active. 
Spasm  of  the  tongue  may  occur  in 

a.  Chorea. 

b.  Hysteria. 

c.  Epilepsy. 

d.  Irritation  of  the  hypoglossal  nerves. 

e.  Thomsen's  disease. 

f.  Disseminated  sclerosis. 

The  spasm  of  the  tongue  in  chorea  constitutes  one  of  the  expressions 
of  muscular  unrest  so  prevalent  throughout  the  body  in  that  disease. 
Commonly  it  only  interferes  with  speech,  but  it  may  be  so  severe  as  to 
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render  it  impossible  for  the  patient  to  speak  intelligibly.  Spasm  of  the 
tongue  in  hysteria  is  rare,  excepting  as  part  of  a  hysterical  seizure.  No 
matter  how  severe  the  convulsion,  the  tongue  is  never  bitten.  The  lingual 
spasms  of  epilepsy  are  likewise  part  of  the  general  paroxysms.  Severe 
biting  of  the  tongue  is  characteristic  and  quite  common  in  epilepsy. 

As  the  result  of  irritation  of  the  fifth  nerve,  spasm  of  the  tongue  may 
arise  from  carious  teeth,  especially  when  the  latter  are  so  situated  as  to 
produce  lingual  ulceration. 

Idiopathic  spasm  of  the  tongue,  apparently  of  the  same  character  as 
tic  convulsif  of  the  face,  has  been  reported.  Sometimes  it  is  associated 
with  a  similar  facial  spasm. 

In  a  case  reported  by  Fleury,  spasm  of  the  tongue  was  excited  by 
attempts  at  speaking.  He  denominated  the  affection  **  aphthongia,**  and 
regarded  it  as  an  affection  allied  to  writer's  cramp. 

6.  Coating  of  the  Tongue.— It  is  especially  in  relation  to  this 
particular  subject  that  there  has  been  much  erroneous  teaching.  The  in- 
vestigations of  Dickinson,  conducted  as  the}*^  were  with  every  attention  to 
scientific  detail,  are  therefore  invaluable.  This  authority  made  careful 
microscopical  studies  of  the  coatings  on  many  tongues,  and  studied  the 
findings  in  relation  to  the  various  factors  entering  into  the  clinical  pictures 
exhibited  by  the  patients.  He  presented  a  classification  of  tongues  easy  of 
comprehension,  and  readily  applied  in  clinical  work. 

The  coating  of  the  tongue  was  found  by  microscopical  examinations 
to  consist  of  accumulations  of  epithelial  and  food  debris,  fat-globules, 
amorphous  matter,  and  micro-organisms.  Regular  washing  of  the  mouth 
and  the  movements  of  the  tongue  prevent  the  coating  from  becoming 
prominent  in  health.  If,  from  any  cause,  the  movements  of  the  tongue 
are  restricted  in  whole  or  in  part,  that  organ  will  be  coated  accordingly. 
Mechanical  causes,  however,  are  not  the  only  ones  influencing  coating. 
The  rate  of  epithelial  growth  is  a  most  important  factor.  With  some  indi- 
viduals this  is  manifestly  much  greater  than  in  others  ;  hence  such  persons 
are  more  likely  to  present  a  coated  tongue.  Then,  too,  pyrexia  has  been 
found  to  favor  an  epithelial  overgrowth.  An  additional  factor  is  found  in 
the  readiness  with  which  some  coatings  disappear  under  the  mechanical 
effect  of  movement  of  the  tongue.  If  that  organ  is  dry,  the  epithelium  is 
hardened  and  becomes  more  resistant  to  friction,  and  hence  the  tendency  to 
accumulation  is  a  marked  one  and  the  coating  becomes  correspondingly 
thick.  With  these  preliminary  remarks  the  classification  of  tongues  as 
proposed  by  Dickinson  is  herewith  presented,  together  with  the  microscop- 
ical findings  in  each,  and  the  relation  to  constitutional  states. 

(tf)  The  Stippled  tongue,  characterized  by  a  coating  which  appears 
as  minute  white  spots  scattered  over  the  surface  of  the  tongue.  Microscop- 
ically, it  is  found  to  consist  of  white  epithelium  in  small  amount  on  papillae. 
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not  continuous  or  superabundant.  Such  a  tongue  is  mainly  the  evidence 
disuse.  It  seldom  occurs  where  there  is  much  prostration  or  grave  consti- 
tutional disturbance  or  pyrexia.  The  stippled  tongue  may  become  6r\\  in 
which  case  its  relation  to  constitutional  disturbance  is  evident. 

(^)  Stippled  plujs  coated  tongue,  in  which  the  minute  white  dots 
above  described  are  present ;  but,  in  addition,  there  is  a  general  whiteness, 
as  if  there  had  been  a  deposit  of  *'  frost/'  It  has  been  found,  microscopically, 
to  be  dependent  upon  w^hite  epithelium  in  excess  on  the  pa  pi  11  le,  with  |>ar- 
tial  filling  of  the  intervals.  This  variety  of  tongue  is  present  in  a  large  pro- 
portion of  patients  with  chronic  disease,  but  is  more  apt  than  the  preceding 
to  be  found  in  acute  and  constitutional  affections.  Pyrexia  is  not  unusual, 
and  the  constitutional  state  of  very  many  of  the  patients  is  such  as  to  de- 
mand a  liquid  diet.  When  dryness  is  an  additional  clinical  feature,  these 
indications  become  still  stronger  in  their  significance. 

(r)  Coated  tongue,  in  which  the  coating  is  even  and  continuous,  and 
thicker  than  in  the  preceding;  It  is  due  to  excess  of  white  epithelium  on 
the  papilla;  ;  intervals  more  or  less  filled  up  with  epithelium  and  accidental 
matter.  Clinically,  the  coated  tongue  brings  with  it  a  further  increase  of 
acute  and  febrile  disease.  Pyrexia  and  prostration  are  both  on  the  ascent, 
showing  that  the  generally  coated  tongue  is  associated  with  a  larger  propor- 
tion of  constitutional  affections  than  wOiere  the  coat  is  partial.  The  tend- 
ency to  dr>'ness  is  also  greater,  this  adding  force  to  the  indications. 

The  coating  may  disappear  in  one  of  two  ways  :  "It  may  gradually 
thin  off  with  a  shelving  edge,  exposing  a  moist  and  natural  surface,  or  it 
may  break  a%vay  in  flakes  after  displaying  a  surface  which  is  red  and  dr\\ 
The  former  quotation,  implying,  a,s  it  usually  does,  the  restoration  of  the 
healthy  surface,  is  obviously  of  better  omen." 

(if)  Strawberry  tongue,  which  is  described  by  Dickinson  as  but  a 
variety  of  the  coated  tongue.  In  this  the  fungiform  papilhe  show  through 
the  coating,  especially  at  the  tip  and  edges.  The  papilhi-^  are  more  or  less 
injected,  and  hence  are  rendered  prominent.  This  tongue  is  commonly  ob- 
ser\'ed  In  scarlatina,  though  also  seen  occasionally  in  pneumonia,  typhoid 
fever  and  appendicitis.  Pyrexia  is  commonly  present  in  cases  of  strawberry'' 
tongue. 

(i)  Plastered  Tongue. — This  presents  a  uniform  thick,  white  coatings 
suggesting,  almost,  that  it  has  been  laid  on  with  a  trowx-1.  The  microscope 
show^s  more  eU>ngation  of  the  papillae  than  with  the  coated  tongue,  and  more 
filling  of  intervals  with  superficial  accumulation.  The  plastered  tongue  is 
the  tongue  of  acute  disease.  When  the  mucous  surface  of  the  tongue  is 
exposed  in  any  part,  it  is  found  to  be  redder  than  normal.  1  he  more  re- 
cent the  illness,  the  shorter  the  coat.  The  thickness  of  the  coating  is  a 
good  index  of  the  severity  of  the  disease,  tor  illness  is  an  important  factor 
in  the  rapidity  of  the  accumulation.     With  duration  or  chronicity,  the  tend- 
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ency  is  to  become  brown  or  dirty-yellowish.  Prostration  is  usually  asso- 
ciated with  the  pyrexia  when  thi»>  tongue  is  present. 

(/)  The  furred  and  shaggy  tongue,  characterized  by  extrava- 
gantly-long papillae,  mostly  of  horny  epithelium.  It  is  largely  the  result 
of  disuse  and  want  of  moisture^  the  latter  preventing  a  proper  wearing  away 
of  the  epithelial  surface.  It  is  often  observed  in  old  age,  and  in  cases  of 
constipation.  It  is  suggestive  of  failure  of  nutrition  and  waning  of  vital 
powers. 

(^)  Encnisted  Dry  and  Brown  Tongue.^The  tongue  is  covered 
with  a  dry,  brown  crust,  which  suroiounts  and  conceals  the  papilla.^  and  is 
often  broken  and  fissured.  Microscopically,  there  is  found  a  continuous 
crust  on  and  between  the  papilla,  consisting  largely  of  parasitic  matters. 
The  brownish  discoloration  is  due  to  dryness  ;  for,  as  Dickinson  remarks, 
many  animal  matters  dry  brown,  although,  in  this  case,  the  staining  of  the 
coating  by  food  and  medicine  may  aid  somewhat.  This  tongue  may  be 
regarded  as  strong  evidence  of  prostration  and  depression.  It  is  found  in 
cases  w'ith  lowered  vitality,  as  phthisis,  cancer,  typhoid  fever,  and  failure  of 
circulation.     It  is  very  common  in  cases  of  coma. 

(/(Tj  Denuded  red  tongue,  characterized  by  absence  of  the  normal 
epithelial  covering,  and  dependent,  as  shown  by  the  microscope,  upon  gen- 
eral absence  of  all  excepting  the  Malpighian  laycr^ — sometimes  of  that  also. 
It  occurs  generally  in  conditions  of  exhaustion.  It  is  a  frequent  concomi- 
tant of  diseases  having  exhausting  discharges,  cspecialiy  diarrhtt-a  and  sup- 
puration. It  is  more  apt  to  occur  in  chronic  diseases  than  the  dry,  encrusted 
tongue.  It  is  observed  frequently  in  dysenter>%  especially  when  compli- 
cated with  abscess  of  the  liver.  The  salivary  secretion  is  always  deficient. 
It  is  produced  by  impairment  of  the  epithelial  growth  and  want  of  saliva^ 
and  irritation  of  the  mucous  membrane  by  the  contents  of  the  mouth. 
With  improvement  in  the  condition  of  the  patient  the  redness  fades,  the 
papilire  become  softer,  and  moisture  returns. 

(1)  The  cyanosed  tongue  presents  to  the  naked  eye  a  bhitsh  or 
purple  color,  and  a  "  smooth,  wet,  slippery  surface,  like  that  of  an  eel,  upon 
which  the  papill;^  are  almost  indistinguishable,  as  if  fused  together  or  in 
some  way  deprived  of  their  separating  intervals.  Upon  this  substratum 
may  be  overlaid  more  or  less  of  one  of  the  grades  of  coat  which  have 
been  described,  to  the  partial  obscuring  of  the  deeper  characters.  Micro- 
scopically, the  most  noticeable  peculiarities  are  superabundance  of  the 
recent  epithelium,  vascular  injection,  and  hypernuclcation."  It  occurs  in 
heart  diseases  and  in  albuminuria. 

7,  FiHsures  and  Furrows,— ^Fissures  or  furrows  of  the  tongue 
may  be  single  or  multiple.  In  the  former  case  the  lesion  is  generally 
observed  occupying  the  median  line.  Here  there  is  a  natural  furrow, 
which  tends  to  become  irritated  on  slight  provocation,  its  edges   being 
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deprived  of  both  papillae  and  fur.  At  the  same  time  it  must  be  borne  in 
mind  that  a  fissure  may  occupy  any  portion  of  the  organ.  Multiple  fissures 
may  be  transverse,  longitudinal  or  diagonal,  interlacing  each  other  in  every 
conceivable  way.  Furrowing  of  the  tongue  may  be  observed  in  many 
healthy  persons,  especially  in  those  accustomed  to  the  use  of  alcohol  and 
tobacco.  It  is  not  uncommon  in  the  aged,  in  febrile  affections,  in  digestive 
disorders,  and  as  a  result  of  past  lingual  inflammation. 

Very  deep  furrows  constitute  one  of  the  manifestations  of  a  condition 
described  by  Wunderlich  as  dissecting  glossitis,  and  is  an  aggravated  form 
of  superficial  glossitis.     It  is  sometimes  the  result  of  syphilis. 

Fissures  may  be  caused  by  irritation  from  the  broken  or  rough  edge 
of  a  tooth.  In  such  cases  the  floor  of  the  lesion  will  be  found  ulcerated, 
and  its  cause  made  manifest  by  its  contiguity  to  the  abnormal  tooth. 

Fissures  also  occur  during  the  course  of  secondary  syphilis,  their 
localization  being  favored  by  irritation.  Hence  they  appear  where  the 
tongue  comes  in  contact  with  a  rough  tooth-edge  or  hot  tobacco-smoke. 
They  are  not  apt  to  be  painful  unless  the  surrounding  structure  is  inflamed 
secondarily. 

Carcinomatous  fissures  are  always  secondary^  to  a  distinct  tumor, 
and  there  is  involvement  of  the  submaxillary  lymphatics. 

Tubercular  fissures  occur  only  in  association  with  evidences  of 
tuberculosis  in  other  portions  of  the  body.  Beginning  as  an  ulcer,  or  as 
a  small  and  shallow  cleft,  the  lesions  increase  in  number  and  depth,  or 
become  stellate  or  irregularly  branched.  The  lymphatic  glands  are  always 
involved. 

8.  Ulcerations. — These  may  be  simple,  aphthous,  traumatic,  dys- 
peptic, syphilitic,  carcinomatous,  and  tubercular. 

The  so-called  simple  ulcers  are  the  results  of  chronic  glossitis.  They 
are  usually  situated  on  the  centre  of  the  tongue ;  have  a  smooth,  red, 
glazed  surface  ;  are  irregular  in  outline,  and  have  indolent,  indurated  edges. 
They  are  painful. 

Aphthous  ulcers  of  the  ton<^ue  possess  the  same  features  as  similar 
ulcers  of  the  mouth,  and  arc  especially  common  in  children,  though  by  no 
means  limited  to  them. 

Dyspeptic  ulcers  are  small  in  size,  and  arc  situated  on  or  near  the 
tip  of  the  tongue.  The  surrounding  tissue  is  quite  red.  They" are  very 
painful,  and  exhibit  a  remarkable  tendency  to  recurrence. 

Tubercular  ulceration  is  practically  always  associated  with  evi- 
dences of  tuberculosis  elsewhere.  The  ulcers  are  irregular  in  shape,  often 
stellate  ;  are  covered  by  grayish,  purulent  or  yellow  discharge  ;  are  not  sur- 
rounded by  inflammatory  changes,  but  are  exceedingly  painful.  There  is 
always  involvement  of  the  submaxillary  lymphatics,  herein  presenting  a 
very  important  point  for  differentiation   from   secondary  syphilitic  ulcera- 
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tions,  which  never  have  such  glandular  complications.  The  tubercular 
ulcerations  have  sharp-cut  or  bevelled  edges.  Musser  remarks  that  in 
their  neighborhood  "a  number  of  tiny,  yellowish-gray  points  may  be 
observed.     The  ulcer  is  painful,  and  attended  by  salivation." 

Syphilitic  ulcers  usually  succeed  some  other  lesion,  as  papules, 
gummata,  and  patches.  They  are  generally  painless,  unless  there  is  a 
secondary  inflammation,  and  are  usually  multiple.  The  tertiary  varieties 
are  noteworthy  for  the  depth  to  which  they  may  extend.  They  are  apt  to 
be  followed  by  sclerosis  of  the  tongue.     (Fournier.) 

The  carcinomatous  ulcer  is  preceded  by  a  distinct  tumor. 

9.  The  Sense  of  Taste. — The  tongue  being  the  principal  organ  of 
taste,  the  study  of  alterations  in  this  function  may  be  best  taken  up  in  this 
connection.  Diminution  or  absence  of  the  sense  of  taste  is  known  as 
ageusia ;  hyperaesthesia  of  the  sense  of  taste  as  hypcragcusia  ;  and  altera- 
tions in  the  sense  of  taste  as  parageusia. 

When  examining  the  condition  of  the  gustatory  sense,  we  test  only  for 
sweet,  sour,  salty,  and  bitter  sensations.  This  may  be  done  by  applying 
to  the  tongue,  in  turn,  sugar,  vinegar,  salt  and  quinine.  The  tongue  is  to 
be  protruded.  Care  should  be  observed  that  it  is  not  permitted  to  touch 
the  lips  or  to  be  drawn  back  into  the  mouth  in  the  course  of  the  experi- 
ment The  test-substance  is  applied,  in  turn,  to  the  back  of  the  tongue, 
first  on  one  side,  and  then  on  the  other ;  next,  the  anterior  portion  of  the 
tongue  is  to  be  examined  in  the  same  manner.  As  there  are  some  gusta- 
tory fibres  in  the  soft  palate  and  mucous  membrane  of  the  lips,  these  parts 
should  also  be  examined.  The  test  for  bitter  (quinine)  should  be  applied 
last,  as,  otherwise,  it  will  interfere  with  the  taste  of  other  substances. 

Ageusia  may  be  due  to  local  conditions  about  the  mouth,  or  to  dis- 
turbances of  the  gustatory  sensory  apparatus.  Of  the  local  causes  may 
be  mentioned  the  dry  mouth  of  fevers,  catarrhal  inflammation  of  the  buccal 
mucous  membrane,  and  all  conditions  in  which  the  tongue  is  heavily 
coated.  As  evidence  of  a  nerve  lesion,  it  occurs  in  facial  neuritis  with  in- 
volvement of  the  chorda  tympani  nerve,  hysteria,  and  in  diseases  of  the 
trigeminal  and  glosso-pharyngeal  nerves.  It  has  been  reported  as  of  bulbar 
origin,  then  being  due  to  nuclear  degeneration,  especially  in  association 
with  tabes  dorsalis.  In  hysteria  it  is  apt  to  be  associated  with  hemianses- 
thesia. 

It  is  well  known  that  delicate  flavors  are  detected  by  the  olfactory 
sense.  Hence  it  is  that  in  catarrhal  rhinitis  and  other  diseases  of  the  nasal 
passages  defective  sense  of  taste  is  commonly  obser\'ed. 

Parageusia. — Perverted  sense  of  taste  may  be  one  of  the  symptoms 
of  hysteria  or  insanit}'.     It  may  also  occur  in  gastric  disorders. 

Morbid  gustatory  sensations  may  be  experienced  by  reason  of  the 
presence  of  abnormal  substances  in  solution  in  the  saliva.     Thus,  persons 
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taking  iodide  of  potassium  often  complain  of  a  brassy  taste.  The  foul 
taste  in  tlie  mouth  experienced  by  sufferers  from  dyspepsia,  jaundice,  hth- 
aemia,  carious  teeth,  etc.,  is  probably  dependent  upon  the  accumulation 
of  epithelial  dibris  in  the  mouth,  and  the  elimination  of  toxines  by  the 
sal  iva. 

The  Liii^uul  TojihH  and  Its  LeHiouH. 

Widely-divergent  views  respecting  disease  of  the  lingual  tonsil  pre- 
vail. One  practically  ignores  the  subject  ;  the  other,  which  is  so  strongly 
upheld  by  Lennox  Browne,  holds  that  lesions  in  this  locality  are  very  com- 
mon, and  are  productive  of  great  discomfort.  As  in  most  such  instances, 
the  truth  lies  between  the  extremes.  The  diseases  which  may  involve  the 
lingual  tonsil  include  catarrhal  inflammation,  abscess,  hypertrophy,  and 
varicose  veins. 

Catarrhal  Inflammation  of  the  Lmgual  Tonsil.— The  occur- 
rence of  this  condition  independently  of  inflammation  of  the  faucial  tonsils 
is  rare*  Subjectively,  the  symptoms  include  the  sensation  as  of  a  foreign 
body  which  forces  the  patient  to  make  frequent  ineftectual  attempts  at  sw^al- 
1  owing.  The  patient  refers  the  sensation  externally  to  the  level  of  the 
hyoid  bone.  Inspection  of  the  throat  shows  only  swelling  and  redness,  and 
swelling  of  the  lower  portion  of  the  anterior  pillar  of  the  fauces  where  it 
joins  the  root  of  the  tongue.  The  diagnosis  cannot  be  established  until  the 
lingual  tonsil  has  been  inspected  by  the  mirror,  w  hen  it  will  appear  swol- 
len and  inflamed,  with  accumulation  of  secretions  in  its  Gr}^pts.  The 
prognosis  is  favorable,  but  the  disease  is  apt  to  last  for  two  or  three  weeks. 

Abscess  of  the  Lingual  TonsiL— This,  likewise,  is  a  very  rare  dis- 
ease, and,  moreover,  a  serious  one.  It  is  stated  that  the  cases  of  death 
during  the  course  of  quinsy  are  in  reality  dependent  upon  abscess  of  the 
lingual  tonsil  as  a  complication.  The  symptoms  of  abscess  of  the  lingual 
tonsil  include  severe  pain  not  only  during  the  acts  of  swallowing,  but  also 
during  the  inter\^als.  Fever  is  high.  The  swelling  of  the  affected  parts  is 
usually  sufficient  to  present  a  mechanical  impediment  to  the  passage  of  food 
and  to  easy  respiration.  In  some  cases  the  inflammation  extends  to  adjacent 
structures,  as  the  larynx  and  floor  of  the  mouth.  Considerable  danger  at- 
tends this  disease,  owing  to  possible  suffocation  when  the  abscess  ri^ptures. 

VaricoB©  Veins  of  the  Lingual  Tonsil.— As  to  the  frequency  with 
which  varicose  veins  may  be  discovered  in  this  location  there  can  be  no 
doubt,  but  whether  such  a  lesion  is  capable  of  producing  any  serious  dis- 
turbance is  a  debatable  question.  Lennox  Browne  regards  them  as  of  seri- 
ous importance,  claiming  that  they  may  give  rise  to  pains,  morbid  sensa- 
tions at  the  base  of  the  tongue  or  in  the  throat  (globus  hystericus),  torti- 
collis, abnormal  vocalization,  cough,  hemming,  dyspnrta,  dysphagia,  faucial 
tenesmus,  and  haemorrhage.  The  diagnosis  can  only  be  made  by  laryn- 
goscopic  examination. 
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The  Saliva. 

The  saliva  is  a  glairy,  opalescent  fluid,  having  a  specific  gravity  rang- 
ing from  I002  to  1008.  It  contains  albumin, — ptyalin,  mainly.  Its  chem- 
ical reaction  is  alkaline.  The  importance  of  this  fluid  in  the  digestive 
process  is  greatly  neglected.  Its  ptyalin  has  the  property  of  converting 
hydrated  starch  into  glucose  ;  in  other  words,  it  exerts  a  diastasic  action. 
Hence,  certain  foods  are  partially  digested  while  still  in  the  mouth,  if 
mastication  be  properly  prolonged.  As  the  result  of  disease,  the  saliva 
may  be  either  increased  or  diminished  in  quantity,  or  its  chemical  reaction 
altered. 

The  salivary  flow  is  increased  in 

(a)  All  mouth  and  throat  inflammations ;  especially  so  in  the  dif- 
ferent varieties  of  stomatitis.  In  ulcerative  stomatitis  it  is  furthermore 
altered  in  color  by  reason  of  the  contained  leucocytes,  blood-corpuscles,  and 
degenerated  epithelium. 

(^)  Pregnancy. — This  particular  form  of  salivation  is  of  considerable 
practical  interest,  because  of  the  great  annoyance  it  causes  when  at  all 
marked.  Therapeutically,  it  is  one  of  the  oppropriums  of  the  profession. 
The  increased  flow  in  some  cases  is  truly  remarkable,  being  four  to  six 
times  the  normal  quantity.  It  is  especially  liable  to  occur  in  neurotic  sub- 
jects, and  may  be  associated  with  nephritis. 

(c)  Certain  nervous  affections ;  notably  in  acute  mania  and  hydro- 
phobia. 

{d)  Certain  drugs,  as  mercur>'  and  pilocarpine,  produce  salivation. 
The  salivation  of  the  former  is  attended  by  the  characteristic  mercurial  sore 
mouth,  and  that  of  the  latter  by  increased  secretion  of  all  the  mucous  mem- 
branes and  profuse  perspiration. 

(e)  Some  Cases  of  Chronic  Gastritis. 

The  salivary  flow  is  diminished  in 

a.  Fever. 

b.  Diabetes. 

c.  Diarrhoea. 

d.  After  certain  drugs,  as  atropia. 

e.  Diseases  of  the  salivary  glands,  notably  of  the  parotid  gland. 

For  a  further  consideration  of  diminished  salivary  flow,  the  reader  is 
referred  to  the  paragraphs  on  dryness  of  the  mouth  (page  153). 

The  clinical  value  of  the  reaction  of  the  saliva  is  at  present  unknown. 
It  is  admitted  that  the  saliva  is  acid  in  reaction  in 

a.  F'evers. 

b.  Inflammations  and  ulcerations  of  the  mouth. 

c.  Diabetes,  gout  and  rheumatism. 

II 
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Offensive  Breath. 

The  causes  leading  to  the  production  of  offensive  breath  are  for  the 
most  part  those  which  favor  the  accumulation  and  decomposition  of  secre- 
tions, and  the  formation  of  dead  tissue  in  the  mouth  and  pharynx.  Sub- 
stances which  are  eliminated  by  the  lungs  impart  their  odor  to  the  breath. 
The  causes  of  offensive  breath  are  as  follows  : 

1.  Catarrhal  and  other  ulcerations  of  the  mouth. 

2.  Decayed  teeth. 

3.  Inflammation  of  the  pharynx  and  tonsils,  especially  the  acute  vari- 
eties. 

4.  Diseases  of  the  stomach. 

5.  Affections  of  the  brain. 

6.  Fevers,  especially  if  long-continued. 

7.  Diabetic  coma,  in  which  case  the  breath  has  a  peculiar  fruity  odor. 

8.  Certain  drugs,  as  mercury,  phosphorus,  opium,  alcohol,  onions,  etc. 

9.  Necrosis  of  the  jaw. 

10.  Respiratory  diseases  accompanied  by  ulceration,  destruction  of 
tissue,  and  retention  of  secretions. 

11.  Syphilitic  ulceration  of  pharynx  and  lar>mx. 

12.  Unknown  causes. 

Fauces,  Pharynx  and  Tonsils. 

Method  of  Examination.— Accuracy  of  observation  demands 
proper  preparation  for  the  examination  ;  in  other  words,  the  physician 
should  first  make  sure  that  he  has  the  patient  in  such  a  position  that  he  can 
light  up  the  parts  thoroughly.  If  the  patient  is  not  bedridden,  have  him 
seated  near  the  window  ;  if  in  bed,  see  that  the  room  is  well-lighted ;  or,  if 
the  patient  is  too  far  from  the  windows,  use  artificial  light  and  the  head 
mirror  as  may  be  convenient  ;  but,  in  any  event,  be  sure  that  there  is  a 
sufficiently  bright  light.  It  is  also  important  that  all  obstacles  to  proper 
inspection  be  removed  ;  this  means  that  the  tongue  must  be  well  depressed. 
If  the  patient  cannot  do  this  himself,  then  the  tongue-depressor  must  be 
employed.  If  for  any  reason  it  is  undesirable  to  do  this,  then  have  the 
patient  take  a  deep  breath  or  to  pronounce  the  sound  **  ah,"  when  the  palate 
will  be  raised,  the  tongue  depressed,  and  the  entire  pharynx  and  tonsils 
will  be  exposed  to  view. 

In  the  case  of  infants  and  children,  one  is  likely  to  have  some  trouble 
in  exposing  the  parts  thoroughly.  Having  placed  the  patient  in  a  position 
that  will  afford  good  lighting,  use  one's  finger  as  a  tongue-depressor,  but 
in  so  doing  take  care  to  have  part  of  the  child's  lip  between  that  finger  and 
the  teeth.     This  will  insure  against  being  bitten. 
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What  to  Observe- — Having  the  parts  in  view,  it  is  next  in  order  to 
bear  in  mind  what  is  to  be  observed.  Pay  attention,  then,  to  the  following 
points  : 

1.  The  color  of  the  mucous  membrane. 

2.  The  presence  or  absence  of  swellings  of  the  mucous  membrane 
of  the  fauces,  tonsils,  etc. 

3.  The  condition  of  the  uvula,  palate,  fauces,  pharj'nx  and  tonsils,  as 
to  movement,  shape,  secretions,  etc. 

4.  Exudations. 

5.  Ulcerations. 

6.  Elevations. 

7.  The  condition  of  the  vessels  of  the  pharynx. 

Preceding  the  examination,  an  inquiry'  into  the  histor>'  of  the  case  and 
the  sufferings  of  the  patient  constitute  an  important  factor  in  that  it  aids 
quick  observation  and  the  interpretation  of  what  one  sees.  The  anatomical 
structure  of  the  phar>'nx  is  to  be  borne  in  mind,  namely :  that  it  is  a  tube 
lined  with  mucous  membrane,  beneath  which  is  connective  tissue  and  muscles. 
Then,  too,  inquiry  must  be  made  respecting  the  phar>'ngeal  functions, — those 
of  deglutition  and  respiration. 

1 .  Color  of  the  Mucouh  Membrane. — Increased  redness  of  the 
pharynx  is  observed  in  all  varieties  of  inflammation — in  some  throughout 
their  course,  in  others  only  at  the  beginning. 

A  cyanosed  hue  or  lividity,  due,  of  course,  to  venous  congestion, 
occurs  as  the  result  of  cardiac  and  pulmonary  disorders,  and  in  obstruction 
of  the  superior  vena  cava. 

Capillary  pulsation  is  sometimes  present,  and  is  suggestive  of  tri- 
cuspid regurgitation. 

The  various  exanthemata  show  changes  of  the  pharyngeal  mucous 
membrane  which  may  be  regarded  as  the  mucous  membrane  prototypes  of 
the  cutaneous  condition.  Thus,  increased  redness  is  observed  in  scarla- 
tina;  a  patchy  redness  in  measles ;  and  papules,  followed  by  vesiculation 
and  pustulation,  in  variola. 

Pallor  of  the  phar>'nx  is  common  in  all  forms  of  anaemia.  A  pallor 
of  the  pharynx,  when  not  accompanied  by  other  evidences  of  anaemia,  is 
suggestive  of  a  tubercular  tendency. 

Erythema  of  the  pharynx  is  an  occasional  symptom  in  typhoid 
fever. 

Yellowish  hue  is  sometimes  obser\ed  in  this  locality  in  jaundice, 
when  not  discoverable  elsewhere. 

2.  Alterations  in  the  size  of  the  pharynx,  which  may  be  due 
to  swelling,  on  the  one  hand,  diminishing  the  lumen  of  the  tube,  and 
atrophy  of  the  phar>'ngeal  structures,  giving  rise  to  increase  of  the  lumen 
or  diverticula. 
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Swelling  of  the  tissues — especially  that  of  an  acute  charactcr^ — is  an 
attendant  upon  all  inflammatory  affections  of  the  fauces,  pharj^nx  and  ton- 
sils. In  acute  catarrhal  pharyngitis  it  is  never  extreme^  being;  limited  to 
the  mucous  membrane.  In  the  deeper-seated  inflammations,  as  the  phleg- 
monous, the  erysipelatous  and  gangrenous  v^arieties,  it  may  become  of  itself 
a  source  of  danger. 

The  swelling  from  inflammation  of  the  peripharyngeal  connective  tis- 
sue is  typified  in  retropharyngeal  abscess  this  being  the  most  common 
variety,  although  it  may  take  the  form  of  late ro -pharyngeal  and  antero- 
pharyngeal,  due  to  lateral  and  anterior  involvement  respectively.  The 
proper  understanding  of  the  evolution  of  tliese  abscesses  necessitates  that 
wc  bear  in  mind  the  construction  of  the  parts.  The  cavity  back  of  the 
pharynx  contains,  besides  the  connectiv^e  tissue,  the  superior  ganglion  of 
the  sympathetic  and  Gillette^s  ganglion,  the  latter  receiving  the  lymphatics 
of  the  neck,  naso-pharynx,  and  pharynx.  Inflammation  can  only  take 
place  through  infection,  the  ganglia  being  the  first  to  sufier  in  the  ma- 
jority of  cases.  The  connective  tissue  is  primarily  involved  when  the 
trouble  arises  from  a  perforating  infecting  wound  or  from  extension  of 
inflammation  from  the  pharynx  itself  The  constitutional  causes  favoring 
the  disorder  include  bad  hygienic  surroundings,  lymphatism,  hereditary 
syphilis,  and  the  various  acute  infectious  diseases.  It  seems  to  occur  with 
especial  frequency  in  infants  and  young  children.  The  swelling  is  nearly 
always  unilateral,  red  or  purplish  in  color,  projecting  out  towards  the  buccal 
cavity,  and  may  be  readily  seen  by  simple  inspection.  When,  however,  it 
is  situated  low  in  the  pharynx^itmay  require  the  lar^mgoscope  or  the  finger 
for  its  discovery.  To  the  latter  it  gives  a  soft,  doughy  sensation  ;  some- 
times it  is  possible  to  detect  fluctuation.  The  swelling  interferes  greatly 
with  both  deglutition  and  respiration. 

The  latero -pharyngeal  abscesses  are  not  so  likely  to  occur  in 
children  as  are  the  preceding,  and  are  dependent  upon  a  very  different  set 
of  causes,  including  acute  tonsillitis,  acute  pharyngitis,  acute  rhinitis^ 
dental  caries,  periostitis,  and  ulceration  of  the  pharjvnx.  Inspection  shows 
a  projecting  and  inflamed  tonsil,  with  surrounding  inflammation  and  swell- 
ing of  the  pharyngeaF  wall,  extending  especially  in  a  backward  direction. 
Examination  externally  demonstrates  a  swelling  of  the  neck  corresponding 
to  that  in  the  throat.  The  natuml  depression  beneath  the  angle  of  the  jaw 
is  replaced  by  a  swelling  which  gives  a  boggy  sensation  to  palpation.  In 
some  cases  this  swelling  may  be  so  great  as  to  obliterate  the  normal  con- 
tour of  the  neck.  The  overlying  skin  may  be  red  and  oedematous.  With 
these  local  changes  may  be  a.ssociated  the  regular  phenomena  of  acute  sup- 
puration, namely,  chills,  fever,  and  prostration.  Mechanically,  the  lesion 
interferes  materially  with  deglutition  and  respiration.  This  condition  may- 
be mistaken  for  an  adeno- phlegmon  of  the  angle  of  the  jaw,  from  whieh. 
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however,  it  may  readily  be  differentiated  by  the  presence  of  swelling  and 
pain  in  the  throat  itself 

Antero-pharyngeal  abscess  finds  its  location  in  the  layer  of  con- 
nectiv^e  tissue  lying  between  the  larynx  and  the  pharynx.  It  nearly  always 
arises  from  laryngeal  disease.  It  can  be  recognized  only  by  !ar}'ngoscopic 
examination,  and  appears  as  a  swelling  of  the  pharyngeal  mucous  membrane 
anteriorly.  It  interferes  with  both  deglutition  and  respiration,  the  latter 
especially  when  the  laryngeal  mucous  membrane  becomes  cedematous. 

Ver>'  rarely  the  inflammation  is  not  confined  to  one  of  the  localities 
above  specified,  but  extends  in  all  directions,  in  which  case  the  condition  is 
known  as  peripharyngeal  abscess.  The  swelling  then  is  general  and  of  rapid 
progress.  Deglutition  and  respiration  are  next  to  impossible.  The  entire 
neck  externally  is  greatly  swollen^  and  there  is  general  asthenia. 

Other  varieties  of  swelling  will  be  studied  under  the  head  of  Elevations. 

Enlargements  of  the  tonsils  include  those  dependent  upon  acute 
tonsillitis  in  its  several  varieties,  and  chronic  tonsillar  hypertrophy.  In  acute 
catarrhal  tonsillitis  the  swelling  is  usually  but  slight,  and  may  involve  one  or 
both  glands.  The  adjacent  portions  of  the  soft  palate  and  pharynx  partici- 
pate in  the  inflammation.  A  clear  whitish  exudation  may  be  seen  in  the 
tonsillar  crypts.  In  herpetic  tonsillitis  the  swelling  is  greater  than  in  the 
catarrhal  variety,  and  the  inflammation  is  apt  to  involve  the  fauces  and  the 
entire  phar>'ngeal  walls.  Its  special  feature,  however,  is  the  presence  of 
small  vesicles  on  the  tonsils  and  neighboring  structures.  {Vide  infra.) 
Acute  ulcerative  tonsillitis  has  as  its  distinguishing  feature  the  ulceration, 
which  will  be  described  later.  The  greatest  swelling  is  nbscr%^ed  in  suppu- 
rative tonsillitis,  also  known  as  quinsy,  and  peritonsillar  abscess.  This  af- 
fection seems  to  be  especially  liable  to  attack  persons  who  already  have  en- 
larged tonsils,  and  is  dependent  upon  infection  plus  a  defective  general  con- 
dition. The  enlarged  tonsil  is  associated  with  oedematous  swelling  of  the 
soft  palate  and  uvula.  Usually  there  is  an  early  discharge  of  pus,  which 
is  rarely  large  in  amount  w^hen  the  changes  are  limited  to  the  tonsils  them- 
selves. Sometimes,  however,  there  is  a  sloughing  of  a  portion  of  the  gland, 
leaving  a  large  ulcer,  which  heals  but  slowly.  This  aflcction  is  usually  at* 
tended  by  the  constitutional  phenomena  of  suppurative  inflammations.  In 
peritonsillar  adscess  the  general  condition  is  more  severe,  and  the  inflamma- 
tor)'"  swelling  more  extended,  with  glandular  involvement.  Fluctuation  is 
generally  made  out  beween  the  upper  and  middle  two-thirds  of  the  anterior 
pillar  of  the  fauces.  When  it  discharges  spontaneously,  the  pus  ordinarily 
escapes  at  the  opening  between  the  tonsil  and  the  anterior  pillar. 

Tonsillar  hypertropliy  shows  itself  as  enlargement  of  these  glands 
projecting  towards  the  middle  line  ;  in  extreme  cases  the  opposite  glands 
almost  meet.  They  rarely,  however,  interfere  seriously  with  respiration, 
unless  associated  with  other  lesions,  as  adenoid  vegetations,  to  which,  in- 
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deed,  most  of  the  ill-effects  hitherto  attributed  to  this  condition  are  in 
reality  due.  Hypertrophied  tonsils  are  especially  liable  to  occur  in  children 
of  scrofulous  constitution,  and  their  growth  is  favored  by  repeated  attacks 
of  acute  inflammation  about  the  throat. 

Increase  in  the  capacity  of  the  pharynx  results  from  congenital 
or  acquired  deformities,  and  from  atrophy  of  the  mucous  and  muscular 
structures.  It  is  commonly  known  as  pharyngocele,  and  may  be  congeni- 
tal or  acquired.  In  the  latter  case  there  is  often  more  or  less  narrowing 
of  the  oesophagus.  The  dilatation  may  be  diffuse,  or  it  may  be  limited  to 
a  particular  portion,  under  the  latter  circumstances  constituting  a  pocket 
or  diverticulum.  The  walls  of  this  diverticulum  are  made  up  of  mucous 
membrane  and  submucous  connective  tissue,  and  it  is  very  apt  to  extend 
downwards  and  backwards  between  the  oesophagus  and  vertebrae.  Some- 
times it  forms  a  tumor  which  projects  laterally  in  the  neck,  and  which  can 
be  emptied  of  its  contents  by  pressure.  The  causes  of  this  deformity  are 
imperfect  mastication  of  food  and  hasty  swallowing. 

Enlargement  of  the  pharynx  and  naso-pharynx  is  one  of  the  physical 
signs  of  dry  or  atrophic  pharyngitis.  Inspection  shows  the  mucous  mem- 
brane to  be  thinned,  dr}*",  and  apparently  covered  with  a  layer  of  thick 
varnish.  Sometimes,  too,  there  is  a  deposit  of  a  green  muco-pus,  and  even 
of  crusts.  This  condition  corresponds  to  atrophic  nasal  catarrh,  present- 
ing, as  it  does,  all  the  physical  evidences  of  that  condition,  and  being  always 
associated  with  it. 

3.  The  condition  of  the  nvula,  soft  palate,  pharynx,  and 
tonsils,  as  to  movements,  shape,  secretions,  etc. 

The  Uvula. — The  deformities  of  this  appendage  are  many,  but  are  of 
little  cUnical  importance  with  the  exception  of  undue  elongation,  which  is 
nearly  always  acquired,  as  a  result  of  the  irritation  of  frequent  hawking  or 
naso-pharyngeal  catarrh.  It  may  be  oedematous,  which  condition  arises 
from  renal  disease  or  local  inflammatory  changes,  and  debility.  In  cases  of 
throat  inflammation  of  high  grade,  it  is  nearly  always  greatly  swollen  from 
the  engorgement,  and  cedematous.  Enlargement  of  the  uvula  from  any 
cause  is  liable  to  excite  paroxysms  of  coughing  and  disturbances  of  respi- 
ration. Bloody  extravasations  into  the  uvula  may  occur  in  peliosis  rlteu- 
ma f tea,  and  in  all  diseased  conditions  capable  of  producing  haemorrhagic 
extravasations  in  other  portions  of  the  body. 

The  position  of  the  uvula  is  sometimes  of  importance  as  suggesting 
disturbance  of  the  motor  function  of  the  palate.  Too  much  importance 
must  not  be  attached  to  this,  however,  as  is  well  illustrated  in  one  of  my 
cases  in  which  it  was  for  a  time,  at  least,  a  moot  question  as  to  whether 
the  dysphagia  was  paralytic  or  obstructive.  The  symptoms  pointed  to  the 
latter  cause,  but  the  uvula  deviated  to  one  side ;  hence  it  was  suggested 
that  the  trouble   was  of  paralytic   origin.      Mxamination   with   the  sound 
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demonstrated  the  presence  of  an  oesophageal  obstruction,  leaving  us 
A^ith  the  conclusion  that  the  deviation  of  the  uvula  was  but  an  accidental 
deformity. 

The  secretions  and  exudations  of  the  uvula  are  the  same  as  those  ob- 
served on  other  portions  of  the  throat. 

Soft  Palate. — The  most  frequently-observed  malformation  of  the  soft 
palate  is  a  failure  of  union,  usually  at  the  median  line,  and  generally  asso- 
ciated with  a  similar  condition  of  the  hard  palate.  It  is  a  congenital  con- 
dition. Perforations  as  the  result  of  ulcerations,  especially  of  syphilitic 
origin,  are  also  not  uncommon. 

The  majority  of  ulcerations  observed  on  the  soft  palate  are  manifesta- 
tions of  syphilis. 

The  palate  is  swollen  more  or  less  in  all  inflammatory  affections  of  the 
throat.  It  is  pushed  fon^ard  in  cases  of  post-pharyngeal  tumors.  Its 
motor-power  is  always  impaired  when  the  inflammatory  infiltration  is  more 
than  moderate — more  so,  however,  in  various  paralytic  affections,  of  which 
the  following  are  the  most  important : 

a.  Post-diphtheritic  paralysis. 

b.  Bulbar  paralysis  (glosso-labio-laryngeal  paralysis). 

c.  Spinal  accessory  paralysis,  usually  produced   by  spinal  caries  or 

basilar  meningitis. 

Paralysis  of  the  palate  may  be  either  bi-  or  unilateral.  In  bilateral 
paralysis  the  palate  hangs  lower  than  normal,  and  is  not  raised  when  the 
patient  attempts  to  pronounce  a  long  **  ah."  Attempts  to  swallow  fluids 
are  followed  by  regurgitation  through  the  nose,  and  speech  assumes  what 
has  been  denominated  a  nasal  quality.  Pronunciation  of  sounds  requiring 
the  approximation  of  the  soft  palate  to  the  posterior  pharyngeal  wall  is 
impaired.  For  example,  the  patient  says  **  bang  "  for  **  bag."  In  the  case 
of  unilateral  paralysis  the  difficulty  is  to  be  recognized  only  by  inspection,  the 
trouble  showing  itself  by  limitation  of  the  palatine  movements  to  one  side. 

The  palatine  paralysis  succeeding  diphtheria  is  associated  with  loss  of 
sensation.  Irritation  of  the  parts  fails  to  arouse  the  usual  reflex  action,  and 
electrical  stimulation  demonstrates  the  reaction  of  degeneration. 

When  paralysis  of  the  palate  is  due  to  bulbar  lesions  it  is  associated 
with  paralysis  of  the  pharynx ;  hence  its  consideration  as  related  to  this 
affection  will  be  postponed  for  a  short  period.  There  is  very  little  to  say 
concerning  the  subject  as  bearing  on  spinal  accessory  nerve  disease  beyond 
the  fact  that  it  is  known  that  in  some  cases  of  this  paralysis  the  muscles 
supplied  by  this  nerve  are  atrophied. 

Choreic  movements  of  the  soft  palate  have  been  described.  The 
disorder  is  usually  made  evident  first  by  a  clicking  sound  audible  to  the 
bystander,  and  dependent  upon  approximation  and  separation  of  the  tongue 
and  palate.     Two  varieties  of  this  spasm  have  been  described.     One  is  re- 
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referred  to  as  voluntary  or  mimetic,  and  the  other  as  involuntary  or  choreic. 
They  are  differentiated  by  reason  of  the  fact  that  the  latter  are  rhythmical 
in  their  succession,  and  the  movements  of  the  palate  are  visible  on  inspec- 
tion of  the  throat,  while  they  disappear  in  the  mimetic  variety. 

Palatine  spasm  is  said  to  be  associated  with  nasal  spasm.  Such  cases 
are  very  rare,  and  probably  dependent  upon  associated  lesions  of  the  spinal 
accessory. 

Paralysis  of  the  pharynx  is  manifested  clinically  by  failure  of 
deglutition  ;  food  refuses  to  pass  from  the  pharynx  into  the  cesophagus. 
There  is  less  difficulty  in  swallowing  pulpy  food  than  either  fluids  or  solids. 
As  it  is  usually  associated  with  palatine  palsy,  fluids  are  forced  out  by  way 
of  the  nose.  In  some  cases  particles  of  food  enter  the  larynx  and  cause 
choking.  Unilateral  paralysis  of  the  pharynx  causes  little  or  no  functional 
difficulty.  Pharyngeal  paralysis  may  be  symptomatic  of  nuclear  disease, 
in  which  case  other  nerve  nuclei  are  involved,  as  in  glosso-labio-laryngeal 
palsy  from  meningeal  disease  and  from  disease  of  the  bones  of  the  skull. 
Occurring  as  one  of  the  phenomena  of  post-diphtheritic  paralysis,  it  is 
dependent  upon  a  parenchymatous  neuritis,  and  is  associated  with  loss  of 
power  of  the  soft  palate  and  of  the  larynx.  These  cases  are  always  to  be 
regarded  with  considerable  concern. 

Nuclear  pharyngeal  paralysis  constitutes  part  of  the  clinical  phe- 
nomena of  bulbar  paralysis.  As  already  stated,  the  lips  and  tongue  are 
also  paralyzed,  the  loss  of  power  starting  usually  in  the  tongue.  Degluti- 
tion is  rendered  difficult  from  manifold  causes.  In  the  first  place,  the 
glossal  palsy  makes  it  difficult  to  transfer  the  bolus  of  food  from  the  mouth 
to  the  pharynx  ;  the  disturbed  motor  function  of  the  palate  causes  fluids  to 
regurgitate  through  the  nose ;  the  weakness  of  the  pharyngeal  muscles 
(the  paralysis  complete  only  in  the  terminal  stage)  interferes  with  the 
onward  passage  of  the  food  ;  and  the  occasionally  associated  laryngeal 
palsy  permits  the  escape  of  particles  of  food  into  the  larynx. 

Spasm  of  the  pharynx  may  be  observed  in 

a.  Hydrophobia. 

b.  Hysteria. 

{a)  Hydrophobia. — The  spasms  of  the  pharynx  in  this  disease  are 
preceded  for  a  few  days  by  an  uncomfortable  sensation  about  the  throat. 
Then  come  attacks  of  choking  and  difficulty  in  swallowing  liquids.  Next, 
attempts  at  swallowing  bring  about  spasms  of  the  pharynx,  owing  to  hyper- 
sesthesia  of  the  parts.  The  phenomena  increase  in  severity  and  extend  to 
other  parts,  notably  to  the  muscles  of  respiration.  The  increasing  general 
hyperaesthesia  leads  to  their  renewal  on  the  slightest  external  irritation  of 
any  kind,  as  a  draught  of  air  or  a  visual  impression.  Finally  the  spasms 
become  general,  as  shown  by  the  widely-distributed  muscular  rigidity, 
opisthotonos,  etc. 
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(d)  Hysterical  spasm  of  the  pharynx  is  nearK^  always  associated 
with  other  evidences  of  that  disease.  It  constitutes  the  basis  for  that  well- 
known  and  freqyentiy-cncountered  symptom,  the  globus  hystericus.  Ex- 
ceptionally well-marked  spasm  of  hysterical  origin  may  occur  as  an  isolated 
phenomenon,  as  in  the  instance  quoted  by  Gowers — that  of  a  man  who 
could  not  swallow  in  the  presence  of  others. 

4.  Te8Hels  of  the  Pliiiryiix.™Ordinarily,  the  minute  blood-vessels 
of  the  pharynx  are  not  visible  as  such.  In  cases  of  chronic  pharj-ngeal  in- 
flammation, however^  they  may  become  dilated  and  tortuous.  This  remark 
applies  to  both  arteriole  and  venules,  dilated  venules  being  observed  the 
more  frequently. 

5.  ExittlatioiiH  on  the  Palate,  Toiisils,  and  Phnrynx, — Here 
we  have  a  most  important  subject  from  a  clinical  standpoint,  for  a  lack  of 
its  proper  understandintr  has  led  to  many  erroneous  diagnoses  of  diphtheria. 
The  exudates  which  may  appear  in  the  throat  consist  of 

a.  Mucus. 

b.  Pus. 

c  False  membrane. 

d.   Blood, 

(a)  Mactls,-=  Increased  mucus-production  is  present  in  the  early 
stages  0/  all  phar>^ngeal  and  tonsillar  inflammations.  In  the  late  stages  of 
chronic  catarrh  the  mucous  membrane  becomes  unnaturally  dr>'  and  de- 
void of  mucus,  because  of  atrophy  of  the  glandular  tissue.  Reference  has 
already  been  made  to  an  essential  atrophic  catarrh  which  is  of  this  nature 
from  the  beginning,  and  is  secondary  to  a  similar  process  in  the  nasal  cavi- 
ties. The  undue  patency  of  the  nasal  passages  permits  a  too  free  and 
forcible  ingress  of  air  into  the  pharyn.K,  as  a  result  of  which  the  natural  se- 
cretions of  the  parts  arc  dried  rapidly,  and  thus  promote  the  formation  of 
crusts.  At  the  same  time,  the  nasal  pathological  process  extends  to  the 
pharynx.  This  condition  is  claimed  by  some  to  be  an  important  predis- 
posing factor  in  the  production  of  .some  cases  of  pulmonary^  tuberculosis. 
A  removal  of  the  dried  pharyngeal  secretions  in  this  disease  shows  the 
mucous  membrane  beneath  to  be  smooth,  pale  and  colorless. 

(d)  Pus  is  found  on  the  pharyngeal  mucous  membrane  only  when 
discharged  from  an  abscess  connecting  with  that  tube.  In  all  inflamma- 
tions  of  the  mucous  membrane,  when  fully  developed,  the  discharge  is  muco- 
purulent 

(r)  Falsa  Membranes. ^The  subject  of  false  membranes  in  the  throat 
has  a  most  important  diagnostic  significance^  for  it  is  lesions  of  this  char- 
acter which  indicate  the  presence  of  diphtheria.  At  the  same  time,  one 
must  remember  that  ever\^  false  membraiie  appearing  in  the  pharynx  or  on 
the  soft  palate  and  tonsils  is  not  due  to  diphtheria.  Lt\,  to  the  Klebs-Loefflcr 
bacillus. 
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The  true  diphtheritic  membrane  may  be  situated  on  either  the  soft 
palate,  uvula,  pharynx  or  tonsils,  and  is  adherent.  When  forcibly  re- 
moved, it  leaves  a  raw  or  bleeding  surface  beneath.  The  patches  of  mem- 
brane are  raised  slightly  above  the  surrounding  structures.  At  its  outset  it 
constitutes  a  grayish-white  pellicle  on  the  mucous  membrane,  which  in- 
creases in  size  and  thickness,  until  finally  it  presents  an  appearance  which 
has  been  compared  to  white  or  grayish-white  parchment.  In  its  final 
stages  it  may  be  brownish,  or  even  black.  Bacteriological  examination 
shows  the  Klebs-Loeffler  bacillus,  which  is  2  to  3  m  long  and  0.5  to  0.8  ,a  in 
width,  straight  or  slightly  curved.  The  pseudo-diphtheritic  membrane  re- 
sembles the  true  diphtheria  very  closely,  and  is  recognizable  only  by  bac- 
teriological examination. 

This  seems  to  be  the  most  convenient  place  to  refer  to  those  exudates 
on  the  tonsils  which  are  so  frequently  mistaken  for  diphtheria.  As  a  rule, 
they  consist  of  accumulations  of  inspissated  mucus  in  the  crypts  of  the 
tonsils.  When  removed'  with  a  probe  they  are  found  not  to  be  attached  to 
the  mucous  membrane  beneath,  and  consequently  do  not  leave  a  raw, 
bleeding-surface.  They  are  usually  due  to  tonsillar  inflammation,  and  are 
not  infrequently  observed  in  scarlatina.  The  frequency  with  which  they 
are  confounded  with  diphtheritic  membrane  has  led  to  casting  doubt  on  the 
diagnosis  of  diphtheria  in  all  cases  in  which  the  deposit  is  limited  to  the 
tonsils.  It  must  be  borne  in  mind,  however,  that  diphtheritic  deposits  may  in 
their  earlier  stages,  or  even  throughout  the  course  of  the  disease,  be  limited 
to  these  parts ;  hence  location  must  not  be  regarded  as  an  infallible  guide. 

More  confusing,  probably,  are  the  exudations  covering  pharyngeal  ul- 
cerations. Sometimes  it  is  almost  impossible  to  determine  their  nature  by 
their  objective  appearance  alone.  In  such  a  case  one  must  look  to  the  as- 
sociated symptoms  for  help.  In  true  diphtheria,  the  constitutional  symp- 
toms, i.e.,  the  toxaemia,  are  usually  present.  The  fever  is  not  apt  to  be 
severe,  and  glandular  involvement  and  albuminuria  are  present. 

{d)  Blood. — While  haemorrhage  may  originate  in  the  pharynx  from 
a  great  variety  of  causes,  it  is  important  to  remember  that  it  is  a  very  rare 
phenomenon,  and  that  the  majority  of  cases  of  blood-spitting  are  due  to 
pulmonary  tuberculosis.  The  causes  giving  rise  to  pharyngeal  haemor- 
rhage may  be  tabulated  as  follows  : 

i.  Alterations  in  the  composition  of  the  blood,  as  the  anaemias,  cer- 
tain infectious  diseases,  and  Bright's  disease, 
ii.  Abscesses. 

iii.  Ulcerations,  usually,  however,  lupoid  and  malignant. 

iv.   Post-nasal  adenoids. 

V.  The  rupture  of  enlarged  veins  in  the  pharynx,  especially  in  goutjr 
subjects  and  those  having  cirrhosis  of  the  liver. 

vi.  Traumatism  from  foreign  bodies. 
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6.  Ulcerations  of  the  Pharynx  and  Tonsils.— Follicular  ul- 
cerations are  observed  in  acute  follicular  tonsillitis,  and  in  many  cases  of 
chronic  catarrhal  inflammation.  They  are  small  and  superficial,  and  are 
located  on  the  posterior  pharyngeal  wall.  In  some  cases  they  are  preceded 
by  the  formation  of  small  vesicles  (herpetic  pharyngitis),  to  the  rupture  of 
which  they  are  due. 

Deep  ulcerations  are  occasionally  observed  in  the  course  of  scarla- 
tina, diphtheria,  typhoid  fever,  syphilis,  cancer,  and  tuberculosis. 

Syphilitic  ulcers  of  the  pharynx  may  occur  in  either  the  secondary 
or  tertiary  stage  of  the  disease.  In  the  former  case  they  are  for  the  most 
part  superficial,  painless,  and  usually  situated  on  the  posterior  wall.  They 
are  not  infrequently  associated  with  mucous  patches  in  the  pharynx,  and, 
more  characteristically,  in  the  mouth.  In  tertiary  syphilis  the  ulcers  are 
deep,  and  often  serpiginous.  On  healing  they  leave  dense,  white  cicatrices, 
which  are  generally  regarded  as  diagnostic.  Like  the  secondary  ulcerations, 
they  are  painless,  and  they  are  not  associated  with  glandular  involvement. 
They  may  prove  very  destructive,  involving,  as  they  may,  the  entire  soft 
palate  and  pharyngeal  wall.  There  are  times  when  it  is  impossible  to  dis- 
tinguish them  from  tubercular  or  cancerous  ulceration,  excepting  by  the 
therapeutic  test. 

Tubercuku*  ulceration  of  the  pharynx  is  practically  never  a  primary 
affection.  Hence  one  finds  a  ready  diagnostic  help  in  the  presence  of  late 
tuberculous  lesions  elsewhere,  especially,  however,  in  the  lungs.  They  are 
generally  grayish  in  color.  Unlike  the  syphilitic  ulcers,  they  are  exceedingly 
painful,  and  are  attended  by  glandular  involvement.  Microscopic  examina- 
tions of  scrapings  from  their  surface  will  almost  certainly  discover  the  pres- 
ence of  the  tubercle  bacillus.  They  are  irregular  in  outline,  and  present  a 
grayish  base.  Occasionally,  tubercular  ulcerations  may  involve  the  tonsils 
in  conjunction  with  similar  lesions  of  the  pharynx. 

Malignant  disease  of  the  pharynx  is  nearly  always  secondary  to 
malignant  growths  elsewhere,  although  primary  cancer  of  the  phar>'nx  is 
occasionally  observed.  Usually  the  lesion  starts  in  the  neighborhood  of 
the  larynx.  There  is  apt  to  be  haemorrhage  as  the  initial  symptom  to  di- 
rect the  patient's  attention  to  the  state  of  his  health.  Then  come  pain, 
dyspnoea,  dysphagia,  and,  in  the  case  of  epitheliomata,  glandular  involve- 
ment. The  ulceration  is  secondary  to  the  formation  of  the  tumor,  and  it 
produces  marked  infiltration  of  the  surrounding  structures.  Malignant 
ulcerations  are  noteworthy  for  their  rapid  progress.  Whether  occurnng  on 
the  tonsils  or  in  the  pharynx,  the  lesion  is  progressive,  spreading  in  both 
surface  and  depth,  and  the  discharge  from  the  same  is  sanious  and  offen- 
sive. 

7.  Elevations,  Including:  Tumors.— The  most  frequently-ob- 
served elevations  in  the  pharynx  are  those  dependent  upon  enlargement  of 


172  FAUCES,  PHARYNX  AND  TONSILS. 

the  lymph  follicles.  Indeed,  they  are  of  such  common  occurrence  that 
they  may  almost  be  regarded  as  a  normal  condition.  They  are  especially 
numerous  in  persons  of  lymphatic  constitution. 

Enlargement  of  the  mucous  glands  due  to  obstruction  of  their  orifices 
and  retention  of  secretions  are  common  in  many  cases  of  chronic  pharyn- 
gitis. 

Vesicles  arranged  in  similar  form  on  the  palate  or  pharynx  are  indica- 
tive of  herpes. 

Tumors  of  the  pharynx  include  both  benign  and  malignant.  In 
either  case  they  are  rare.  Their  symptomatology  depends  largely  upon 
their  size  and  location.  They  are  to  be  diagnosed  only  by  their  objective 
appearances. 

8.  Subjective  and  Funetioual  Syiuptoms  in  Pharyngeal 
and  Tonsillar  Diseases.— These  include  : 

a.  Pain. 

b.  Sense  of  dryness. 

c.  Painful  swallowing.     (Dysphagia.) 

d.  Difficult  breathing.     (Dyspnoea.) 

(a)  Pain. — In  the  acute  inflammations  of  the  pharynx  and  tonsils  the 
reason  for  the  constant  presence  of  pain  is  evident.  It  is  noteworthy, 
however,  that  this  pain  is  a  source  of  more  than  ordinary  suffering,  because 
the  functions  of  the  pharynx  necessitate  frequent  movement  of  the  parts, 
thus  adding  to  the  irritation.  In  that  not  uncommon  affection  of  the 
pharynx,  muscular  rheumatism,  the  pain  is  a  prominent  feature,  while  ob- 
jective changes  are  slight  or  absent. 

(I))  Sense  of  Dryness. — This  is  obserx^ed  in  the  initial  stages  of  all 
acute  inflammatory  affections  of  the  throat,  and  in  many  cases  of  chronic 
catarrh,  especially  the  so-called  atrophic  and  dr)'  forms. 

(r)  The  dysphagia  may  be  due  to  either  pain  or  obstruction  ;  usu- 
ally, however,  to  the  former.  It  can  be  obstructive  only  in  the  presence  of 
considerable  inflammatory  swelling  or  a  tumor. 

{d^  Dyspnoea  is  rarely  present  in  throat  troubles,  because  it  must  be 
then  due  to  obstruction.  Its  most  frequent  causes  are  tumor,  abscess, 
phlegmonous  pharyngitis,  greatly  enlarged  tonsils. 

[e)  Sensory  Disturbances  of  the  Pharynx.— These  are  as  fol- 
lows : 

i.  Anaesthesia,    which    occurs   in    hysteria,    diphtheria,    and    bulbar 

paralysis, 
ii.   Hyperesthesia,  which   is  an   idiosyncrasy  with  some  people,  but 
it   may  occur  pathologically  in  hysteria,  mental  affections,  and 
hydrophobia, 
iii.  Paraesthesia,  which  is  nearly  always  of  hysterical  origin.     It  may 
constitute  one  of  the  initial  symptoms  of  malignant  disease. 
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(i)  AnsBsthesia  of  the  pharynx,  aside  from  the  cases  in  which  it  oc- 
curs as  ooe  of  the  phenomena  of  hysteria,  is  to  be  regarded  as  evidence  of 
organic  disease.  It  is  to  be  recognized  by  manipulation  of  the  parts  with 
a  probe.  It  is  nearly  always  associated  with  paralysis,  and  hence  is  ob- 
served in  the  paralytic  affections  already  mentioned, — most  frequently, 
however,  in  connection  with  post-diphtheritic  paralysis.  It  may  also  be 
due  to  lesions  interfering  with  the  function  of  the  glosso-pharyngeal  nerves, 
as  tumors  at  the  base  of  the  skul!  or  near  the  point  of  exit  of  the  nerve 
from  the  skulL 

(ii)  HyperaBStbeaia  of  the  pharynx  is  the  normal  condition  of  many 
persons.  In  some  cases  it  exists  to  such  a  degree  that  the  slightest  ma- 
nipulation of  the  parts  is  capable  of  producing  severe  retching,  and  even 
vomiting.  In  many  of  these  individuals  the  mental  factor  is  a  ver>^  im- 
portant one,  for  the  mere  entrance  of  the  probe  into  the  mouth  excites  re- 
flex contractions  before  the  mucous  membrane  has  been  touched.  These 
persons  are  for  the  most  part  highly  neurotic  ;  but  the  subjects  of  gout, 
phthisis  and  pharyngeal  cancer  may  be  similarly  affected.  In  the  latter  it 
not  infrequently  constitutes  the  initial  symptom  of  disease.  The  pharyngeal 
hypen-esthesia  of  hydrophobia  is  the  cause  of  the  spasms  of  the  throat  in 
that  dread  affection. 

(iii)  Pharyngeal  paraBSthesia  are  veiy  common  in  practice,  espe- 
cially in  chlorotic  or  anaemic  young  women  and  women  at  the  climacteric. 
Although  a  neurotic  habit  favors  their  occurrence,  it  is  by  no  means  nee- 
essary  to  the  incidence  of  the  trouble.  Their  character  is  most  varied, 
consisting,  as  they  do,  of  vague  general  sensations,  feelings  of  dryness  or 
stuffiness,  tickling,  scraping,  choking,  as  of  a  foreign  body.  The  manner, 
too,  in  which  the  par^^sthesia?  affect  the  patients  is  not  always  the  same. 
In  some  they  act  as  a  mere  inconvenience  for  which  relief  is  sought  ;  at  the 
same  time,  the  nervous  system  generally  maintains  a  good  balance*  In 
others,  however,  the  reverse  condition  obtains.  The  symptom  becomes 
most  obtrusive,  and  is  never  out  of  mind.  In  consequence  there  is  general 
nerv^ous  instability,  as  exhibited  by  mental  depression,  more  or  less  constant 
crying,  insomnia,  etc.  Very  often  the  hypochondriacal  disposition  is  de- 
cidedly manifest,  the  patient  imagining  the  existence  of  cancer,  tuberculosis, 
or  some  equally  serious  disorder.  Such  cases  demand  the  highest  degree 
of  medical  judgment  in  their  care  ;  for,  when  it  is  certain  that  the  trouble 
is  purely  neurotic,  nothing  is  more  important  than  encouraging  assurance 
of  the  future.  On  the  other  hand,  the  physician  must  guard  his  own  repu- 
tation for  accuracy  in  view  of  the  fact  that  many  organic  diseases  have 
various  par^sthesi*e  as  their  initial  symptoms  ;  hence  the  importance  of  most 
painstaking  physical  examinations,  to  detect  the  same  at  the  earliest  possi- 
ble moment. 

The   relation    of  these  par^esthesia^   to    the    introduction    of  foreign 
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bodies  in  the  throat  is  a  most  practical  subject,  inasmuch  as  many  of  the 
cases  find  their  origin  in  this  accident.  It  is  important  to  bear  in  mind  that 
the  power  of  localization  of  sensations  in  the  throat  is  extremely  defective  ; 
for  the  majority  of  sensations,  no  matter  where  their  origin  may  be,  are  re- 
ferred to  the  front  part  of  the  neck  corresponding  to  the  larynx  and  upper 
part  of  the  trachea.  If  the  physician  is  not  aware  of  this  fact,  failing  to 
find  the  suspected  foreign  body  at  the  point  indicated,  he  is  liable  to  con- 
sider that  it  does  not  exist.  On  the  other  hand  he  may,  by  paying  too 
much  attention  to  the  nervous  symptoms,  regarding  them  as  positive  evi- 
dence of  a  structural  condition,  intensify  the  morbid  sensations. 

Synopsis  of  the  Symptoms  and  Clinical  Course  of 
Diseases  of  the  Pharynx  and  Tonsils. 

1.  Acute  Catarrhal  Pharyngitis. 

This  disease  has  as  its  chief  exciting  cause  exposure  to  cold.  It  may 
also  originate  in  exposure  to  dust,  hot  air  or  chemical  fumes,  and  to  micro- 
organisms. Predisposition  is  an  important  factor  in  many  instances.  The 
latter  is  favored  by  bad  hygienic  surroundings,  bad  ventilation,  excessive 
indulgence  in  alcohol  and  tobacco,  and  sedentary  occupations.  Persons  of 
a  rheumatic  constitution  are  especially  liable  to  be  attacked. 

The  onset  of  the  disease  is  usually  sudden,  being  associated  with  high 
fever,  and  sometimes  by  general  prostration  and  pains  or  aching  over 
the  body.  Locally  there  is  more  or  less  pain  in  the  throat,  varying  in 
severity,  but  aggravated  during  attempts  at  swallowing.  The  Eustachian 
tubes  may  participate  in  the  inflammation,  in  which  case  the  patient  com- 
plains of  pains  shooting  from  the  throat  into  the  ears.  Examination 
usually  shows  an  increased  redness  of  the  mucous  membrane  of  the 
pharynx,  soft  palate  and  tonsils,  with  slight  puffiness  and  swelling.  In  the 
very  beginning  the  mucous  membrane  is  abnormally  dry ;  in  the  fully- 
developed  disease  there  is  increased  production  of  mucus.  Externally,  the 
cerviral  glands  are  sometimes  enlarged.  The  diagnosis  is  readily  made, 
excepting  in  children,  in  whom  the  above  phenomena  may  be  symptomatic 
of  some  constitutional  disorder. 

2.  Acute  Gouty  Pharyngitis. 

This  occurs  in  individuals  who  have  previously  given  evidence  of  the 
possession  of  a  lithaemic  or  uric  acid  diathesis.  E.xposurc  to  cold  is  the 
usual  exciting  cause.  The  onset  of  the  disease  is  sudden,  the  patient  first 
experiencing  pain  and  fullness  in  the  throat,  aggravated  during  the  act  of 
swallowing.  The  throat  also  has  a  rigid,  stiff  feeling.  When  the  disease 
is  fully  developed,  the  pain  is  disproportionately  severe  to  the  local  appear- 
ances.    The  fauces  and  pharynx  are  of  a  bright-red  color,  the  inflammation 
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being  of  a  decidedly  patchy  character.  It  is  esf)ecially  noticeable  on  the 
lateral  pharyngeal  walls.  The  uvula  may  be  oedematous.  As  a  rule, 
fever  is  but  slight  or  absent. 

3.  Rheumatic  Pliarjiigitis. 

The  objective  appearances  of  rheumatic  pharyngitis  are  either  slight 
or  absent,  as  one  would  expect  from  the  nature  of  the  affection,  which  is  a 
disease  of  the  pharj-ngeal  muscles.  Pain  on  swallowing  is  pronounced, 
and,  moreover,  is  exceedingly  resistant  to  treatment.  Between  the  acute 
attacks,  the  patient  complains  of  more  or  less  sensitiveness  of  the  throat. 

4.  Herpes  of  the  Pharjiix;  Heri>^tic  Pharyngitis. 

Like  most  of  the  acute  pharyngeal  inflammations,  herpetic  pharyngitis 
seems  to  find  its  most  important  exciting  cause  in  exposure  to  cold.  Cli- 
matic influences  are  very  important,  for  it  is  most  frequently  observed  in 
damp  climates,  and  during  the  spring  and  autumn.  At  times  it  presents 
well-marked  clinical  similarities  to  pharyngeal  diphtheria,  from  which  it 
frequently  can  only  be  differentiated  by  a  bacteriological  examination.  This 
similarity  is  rendered  all  the  more  serious  by  the  liability  of  this  disease  to 
occur  during  diphtheria  epidemics. 

If  the  case  is  seen  in  the  beginning,  the  objective  appearances  are  such 
as  to  place  the  diagnosis  beyond  question.  Inspection  of  the  pharynx 
then  reveals  the  presence  of  numerous  vesicles,  which  may  appear  in  suc- 
cessive crops.  These  rupture  in  the  course  of  twenty-four  or  forty-eight 
hours,  leaving  small,  shallow  ulcers,  which  have  been  compared  to  the 
aphthous  ulcerations  of  the  mouth.  They  are  not  infrequently  so  closely 
placed  that  they  coalesce  and  become  covered  with  a  false  membrane,  and 
it  is  then  that  the  disease  is  liable  to  be  mistaken  for  diphtheria.  The  pa- 
tient experiences  considerable  pain  in  the  throat,  especially  on  swallowing  ; 
also  general  prostration,  and  some  fever.  Herpetic  pharyngitis  offers  a 
favorable  prognosis,  recovery  ensuing  within  a  few  days,  excepting  in  those 
cases  in  which  one  attack  succeeds  closely  upon  another. 

5.  PhlegnioiK^us  Pliaryugitis. 

Semon  contends  that  this  and  erj'sipelas  of  the  pharynx,  gangrenous 
pharyngitis  and  acute  inflammatory  cedema  are  identical  diseases,  depend- 
ent upon  varying  degrees  of  virulence  of  the  same  pathological  process, 
basing  his  opinion  upon  clinical  and  bacteriological  evidence.  However 
this  may  be,  it  is  convenient  to  recognize  them  as  separate  affections  and 
present  the  symptomatologies  of  each. 

Phlegmonous  pharyngitis  occurs  in  persons  whose  constitutions  have 
deteriorated  under  unhygienic  surroundings,  and  after  the  infectious  fevers. 
The  inflammation  involves  the  deeper  structures  of  the  pharynx,  even  to 
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the  deep  fascia.  It  may  take  on  a  sloughing  character,  with  resulting 
haemorrhage.  The  tonsils  are  alw^ays  highly  inflamed,  although  the  deep 
tissues  of  these  glands  need  not  necessarily  be  involved.  The  onset  of  the 
disease  is  sudden,  and  is  associated  with  rigors,  high  fever,  headache,  and 
profound  prostration.  The  throat  is  filled  with  offensive  mucus.  Pain  is 
severe.  The  prognosis  is  highly  unfavorable.  This  disease  is  not  infre- 
quently associated  with  erysipelas  of  the  face. 

(j.  GuiigreiioiiH  PharjiigitiH. 

This  disease  is  regarded  by  Trousseau  as  the  pharyngeal  analogue  of 
noma.  It  is  ushered  in  by  high  fever  and  severe  pain  in  the  throat.  In- 
spection shows  a  severe  inflammation  of  the  pharj'iix,  the  parts  assuming  a 
dusky  color,  soon  followed  by  the  formation  of  an  eschar.  Prostration  is 
profound  from  the  beginning.  The  temperature  may  fall  below  the  normal, 
while  the  pulse  is  slow  but  weak.  The  general  integument  may  display 
pctechiae,  on  account  of  the  profound  alterations  in  the  blood.  The  breath 
is  horribly  offensive.  The  larjmx  and  cesophagus  may  be  invaded. 
Finally,  there  is  ftetid  diarrhcea.  If  a  favorable  result  ensues,  repair  is  ex- 
ceedingly slow.  The  prognosis  is,  howx-ver,  almost  invariably  unfavorable, 
death  taking  place  from  exhaustion  or  pulmonary  complicattons, 

7.  Ketroiiharjiigreal  Abscess. 

This  condition  has  been  sufficiently  described,     {Vide  p,  164.) 

8.  Pliaryugeal  Tubereiilosis. 

Tuberculosis  of  the  pharynx  is  practically  always  secondary  to  tuber- 
cuiosis  elsewhere.  It  should  be  remembered,  however,  that  primary  tuber- 
culosis in  this  locality  is  a  possibility.  The  primary  focus  of  the  tubercu- 
losis in  the  case  of  pharyngeal  lesions  is  usually^  found  in  the  lungs  or 
larynx.  In  many  instances  of  tubercular  laryngitis,  the  pharyngeal  lesions 
are  the  result  of  direct  extension  from  the  epiglottis  and  lar^^nx.  Tubercu- 
losis of  the  pharynx  may  be  acute  or  chronic. 

{a)  Acute  pharyngeal  tuberculosis  begins  rather  sharply  with 
pain  in  the  fauces,  and  other  phenomena  of  acute  pharyngeal  inflammation. 
Indeed,  should  it  not  be  suspected  that  the  patient  has  a  pulmonary  lesion, 
the  true  nature  of  the  illness  may  not  be  suspected.  Inflammatory^  infiltra- 
tion of  the  soft  parts  soon  takes  place,  and  this  produces  stiffness  and  a 
paretic  condition  of  the  soft  palate,  uvula,  and  pillars  of  the  fauces.  Thus 
it  ha[>pens  that  food  exhibits  a  tendency  to  enter  the  posterior  nares  during 
deglutitinii,  In  the  course  of  a  few  days,  several  discrete,  muddy-gray, 
**liglitly  elevated  miliary^  tubercles  appear.  These  break  down  and  form 
ulcere,  which  are  sometimes  so  small  as  to  escape  recognition,  excepting  by 
dfeful  inspection.      In  other  cases  they  coalesce  and  form  large  ulcerations. 
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irregular  in  outline,  with  grayish-white  base  and  accumulation  of  caseating 
matter,  and  irregular  **  worm-eaten  **  edges.  Pain  is  sev^ere  ;  indeed » it  may 
render  deglutition  impossible.  Other  symptoms  dependent  upon  the  pri- 
mary tubercular  lesion  are  also  present. 

{S)  Chrome  pharyngeal  tuberculosis  occurs  in  conjunction  with 
advanced  pulmonary  tuberculosis.  The  miliar>^  granules  are  less  promi- 
nent, and  the  ulcerations  more  so  than  in  the  acute  form  as  above  described. 
The  ulcerations  are  indolent  and  less  painful. 

0.  Phiiryi!|ifeitl  Syphilis, 

The  pharynx  may  be  the  seat  of  primary,  secondar>^  or  tertiary* 
syphilitic  lesions.  Primary  syphilis  of  the  throat  is  rare  and  difficult  of 
diagnosis,  the  tonsils  being  the  usual  location  of  the  lesion.  Chancres 
have  been  observed  in  the  vicinity  of  the  Eustachian  tube  through  infection 
by  the  Eustachian  catheter.  They  are  manifested  as  indolent  inflammatory 
nodules,  which  soon  break  down,  to  form  ulcers  with  an  indurated  base. 
In  most  instances  it  is  well*nigh  impossible  to  discover  the  special  char- 
acteristics of  the  primary  lesion  because  of  the  widespread  inflammation  of 
the  mucous  membrane. 

The  secondar}^  lesions  appear  at  about  the  same  time,  after  the  primary 
sore,  as  do  the  constitutional  manifestations,  /,t\,  the  cutaneous  eruptions. 
Moreover,  they  may  be  regarded  as  the  mucous  membrane  protot>'pes  of 
the  latter.  They  include  erythema,  catarrhal  inflammation,  mucous  patches, 
and  ulcerations.  Much  stress  has  been  laid  upon  the  color  of  the  er}'thema, 
it  being  generally  described  as  dusky  or  dirty-red,  interspersed  with  por- 
tions of  mucous  membrane  of  normal  hue,  thus  giving  the  pharyngeal 
walls  a  characteristic  mottled  appearance.  The  lesions  are  always  sym- 
metrical* The  miacms  patches  present  the  same  features  as  do  similar 
lesions  of  the  mouth.  They  may  occur  on  the  soft  or  hard  palate,  the 
pharynx,  or  the  tonsils.  They  are  rarely  obser\xd  on  the  posterior  pharyn- 
geal walls.  Not  infrequently,  these  j>atches  result  in  superficial  ulcera- 
tions. 

The  tertiary  lesions  do  not,  as  a  rule,  appear  until  at  least  six  or  seven 
years  after  the  primary  infection.  They  may  also  be  observed  in  heredi- 
tary syphilis,  but  rarely  until  after  the  patient  has  reached  the  fifteenth 
year  of  age.  They  include  the  formation  of  gummatous  growths,  which, 
if  not  properly  treated,  break  down  and  form  destructive  ulcers.  Cica- 
trization is  followed  by  distortion  of  the  parts. 

10.  Clirtuiie  Catarrlial  Pharyngitis 

Is  characterized  by  its  gradual  onset  It  is  due,  in  the  majority  of  cases, 
to  repeated  exposure  to  unfavorable  climatic  conditions,  tainted  atmos- 
pheres, excessive  indulgence  in  tobacco  and  alcohol,  improper  vocalization, 
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and  nasal  stenosis.  The  subjective  symptoms  are  a  source  of  great  annoy- 
ance, and  include  burning,  stuffy,  pricking,  tickling,  and  other  sensations  in 
the  pharynx.  There  is  a  persistent  accumulation  of  mucus  in  the  pharynx, 
forcing  the  patient  to  make  frequent  attempts  at  clearing  the  throat  by  the 
acts  of  hemming  and  hawking.  Inspection  shows  the  mucous  membrane 
of  the  pharynx  to  be  more  or  less  congested.  The  walls  of  the  pharynx 
are  studded  with  numerous  small  elevations,  believed  to  be  the  result  of 
glandular  hypertrophy.  The  pharyngeal  mucous  membrane  is  covered 
with  mucus.  An  irritable  hacking  cough  is  not  unusual.  The  hearing  is 
sometimes  involved,  owing  to  the  extension  of  the  inflammation  to  the 
Eustachian  tube.     Pain  is  rare. 

11.  Atrophic  Pharyngeal  Catarrh 

Is  claimed  by  some  to  be  an  advanced  stage  of  the  preceding  affection, 
the  mucous  membrane  of  the  pharynx  undergoing  atrophy  of  its  glandular 
structure  and  presenting  a  dried  appearance.  Moure  claims  that  it  is  an 
extension  of  an  atrophic  rhinitis,  and  that  it  tends  to  spread  to  the  larynx, 
producing  atrophic  laryngitis.  The  subjective  symptoms  include  local  dis- 
comfort, forcing  the  patient  to  clear  the  throat  at  short  intervals,  thinning 
and  dryness  of  the  mucous  membrane  of  the  pharynx,  the  collection  of 
crusts  of  inspissated  mucus  upon  the  pharyngeal  walls,  and  an  unusual 
roominess  of  the  pharynx. 

12.  Follicular  Pharyngitis 

Is  a  chronic  inflammation  involving,  chiefly,  the  glandular  structure  of  the 
pharynx.  It  is  also  known  as  clergy  wan' s  sore  throat  and  granular 
pharyngitis.  It  has  as  its  predisposing  causes  impoverished  constitution, 
anaemia,  the  neurotic  temperament,  the  rheumatic  and  gouty  diathesis, 
and  habitual  use  of  tobacco.  As  exciting  causes,  improf)er  or  excessive 
use  of  the  voice  and  the  taking  of  hot  or  highly-seasoned  foods  are  the 
most  important. 

The  main  symptom,  and  the  one  upon  which  the  diagnosis  of  the 
affection  is  based,  is  an  enlargement  or  distention  of  the  muciparous  glands 
of  the  pharynx.  In  the  beginning  of  the  affection  there  is  increased  secre- 
tion. Later,  the  glands  inflame.  Then  the  secretion  becomes  lessened 
and  altered  in  quality.  The  patient  now  complains  chiefly  of  the  dryness 
of  the  throat.  The  parts  become  tired  from  continued  use  of  the  voice, 
which  may  exhibit  marked  alterations  from  its  normal  qualities.  The 
course  of  the  disease  is  essentially  chronic,  made  so  not  only  by  the  ob- 
stinacy of  the  lesions,  but  also  by  the  underlying  dyscrasia  and  the  per- 
sonal habits  of  the  patient. 
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13.  Acute  Catarrhal  Tonsillitis 

Is  due  mainly  to  exposure  to  cold,  or  to  atmospheric  changes,  especially  in 
rheumatic  subjects.  Its  onset  is  rapid,  and  is  attended  by  more  or  less  fever 
in  association  with  constitutional  symptoms,  as  headache,  backache,  general 
pains,  etc.  Locally  the  patient  complains  of  severe  soreness  of  the  throat, 
which  is  aggravated  by  the  act  of  swallowing.  The  tonsils  are  red  and 
swollen,  but  the  swelling  is  limited  to  the  mucous  and  submucous  tissues, 
and  hence  it  is  not  extreme.  Occasionally,  there  is  associated  swelling  of 
the  submaxillary  lymphatics.  The  disease  runs  a  course  of  two  or  three 
days. 

14.  Acute  Suppurative  Tonsillitis  or  Quinsy 

Is  due  to  the  same  causes  as  the  preceding,  plus  pyogenic  infection.  Its 
onset  is  rapid,  and  is  attended  by  high  fever  and  prostration,  headache,  and 
backache.  As  a  rule,  but  one  tonsil  is  involved,  the  other  being  but  super- 
ficially inflamed.  Inspection  shows  great  tonsillar  swelling,  the  affected 
gland  presenting  a  peculiar  redness,  which  to  the  experienced  eye  is  char- 
acteristic. There  is  nearly  always  marked  glandular  involvement,  and 
swelling  of  the  peritonsillar  tissues.  Pain  is  intense ;  indeed,  it  prevents 
any  attempt  at  deglutition.  Severe  pains  may  shoot  from  the  throat  into  the 
ears.  At  times  the  constitutional  disturbance  is  so  great  as  to  cause  delirium. 
Suppuration  is  generally  well  advanced  by  the  fifth  day,  at  which  time  it  is 
easy  to  discover  fluctuation.  All  symptoms  are  relieved  promptly  after  in- 
cision or  spontaneous  rupture  of  the  abscess.  Cases  of  quinsy  should  be 
watched  carefully,  lest  rupture  take  place  during  sleep  and  lead  to  stran- 
gulation ;  but  this  is  a  rare  accident.  Tonsillar  abscesses  have  been  known 
to  open  into  the  carotid  artery  and  cause  serious  haemorrhages  ;  but  this, 
likewise,  is  a  very  unusual  occurrence. 

15.  Acute  Follicular  Tonsillitis 

Occurs  in  rheumatic  and  neurotic  subjects.  It  is  apparently  dependent  upon 
seasonal  and  climatic  influences,  and  is  probably  feebly  contagious.  It  is 
characterized  by  its  rapid  onset,  with  high  fever,  rapid  pulse,  general  pros- 
tration, aching  of  the  back  and  limbs,  headache,  etc.  The  throat  is  very 
painful,  the  pain  being  aggravated  on  swallowing.  The  tonsils  are  swollen, 
their  crypts  enlarged  and  studded  with  exudates  composed  of  inspissated 
mucus.  Such  accumulations  are  readily  removed,  leaving  an  intact  but  in- 
flamed mucous  membrane  beneath.  Deposits  are  not  seen  on  the  pala- 
tine or  pharyngeal  mucous  membrane.  The  cervical  glands  are  usually 
enlarged.  Follicular  tonsillitis  usually  runs  a  course  of  three  or  four  days, 
and  is  (bUowcd  by  more  or  less  pronounced  prostration.  Albuminuria  is 
sometimes  present.  This  disease  is  very  frequently  confounded  with  diph- 
theria. 
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16.  Acute  Herpetic  Tonsillitis 

Presents  the  same  general  and  subjective  symptoms  as  other  acute  tonsillar 
affections.  Objectively,  there  appear  numerous  small  vesicles  on  the  tonsils 
and  pharyngeal  walls.     This  disease  has  also  been  mistaken  for  diphtheria. 

17.  Enlargement  of  the  Tonsils 

Has  been  studied  sufficiently  when  reviewing  the  various  throat  symptoms 
seriatim,  {Vide  p.  165.)  It  is  only  necessary  to  enforce  upon  the  mind  of 
the  reader  the  frequency  with  which  these  lesions  are  associated  with  post- 
nasal adenoids.  Indeed,  it  is  often  contended  that  many  of  the  serious 
symptoms  formerly  alleged  to  be  dependent  upon  tonsillar  hypertrophy  are 
really  the  result  of  the  associated  condition. 

18.  Diphtheria. 

Diphtheria  is  always  dependent  upon  infection  with  the  Klebs-Loeffler 
bacillus.  This  statement  is  made  in  full  knowledge  that  cases  occur  with- 
out an  apparent  exposure  to  infection  ;  nevertheless,  facts  demonstrate  that 
such  infection  must  have  taken  place,  and  that  it  is  possible  for  persons  to 
be  unwittingly  exposed  to  it.  A  predisposition  is,  of  course,  necessary ; 
such  predisposition  consisting  of  constitutional  weakness,  or  local  changes 
favoring  the  growth  of  the  diphtheria  bacillus  when  deposited  upon  the 
throat. 

The  symptoms  of  diphtheria  are  constitutional  and  local.  Both  of 
these  classes  of  clinical  phenomena  are  asserted  in  the  beginning  of  the 
affection.  The  constitutional  symptoms  include  fever,  rapid  and  usually 
weak  pulse,  and  prostration:  The  intensity  of  the  fei>er  varies  greatly  in 
different  cases.  In  some  it  is  quite  high  ;  in  others,  perhaps  the  great 
majority,  it  is  but  moderate.  The  pulse  is  always  rapid  ;  more  so,  indeed, 
than  the  intensity  of  the  fever  would  warrant.  Its  loss  of  strength  depends 
in  great  measure  upon  the  severity  of  the  constitutional  infection.  The 
onset  of  prostration  varies  greatly  in  time.  In  most  instances  it  is  a  prom- 
inent feature  from  the  beginning.  In  some  few  cases  it  is  not  manifested 
until  late ;  indeed,  the  maintenance  of  the  usual  strength  of  the  patient 
during  the  early  days  of  the  illness  may  lead  to  neglect  of  proper  atten- 
tion. 

The  diagnosis  of  the  affection  is  based  upon  the  local  condition  of 
the  throat.  The  characteristic  symptom  is  the  appearance  of  a  false  mem- 
brane, which  is  first  manifested  as  a  small  grayish  or  dirty  white  spot^ 
which  in  the  course  of  a  few  hours  enlarges  even  to  the  extent  of  covering 
the  entire  fauces,  soft  palate  and  pharynx.  This  membrane  may  be  thin 
or  thick  ;  it  may  be  attached  closely  or  loosely  to  the  subjacent  mucous 
membrane.     In  any  event,  its  detachment  leaves  a  more  or  less  raw  surface. 
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With  the  progress  of  the  case,  its  color  may  change  to  a  brownish  hue, — 
always  a  serious  sign.  The  surrounding  mucous  membrane  is  highly 
inflamed  and  swollen.  Fcetor — sometimes  extreme — is  commonly  present. 
There  is  generally  infection  of  the  lymphatic  gland  beneath  the  jaws.  As 
a  rule,  pain  in  the  throat,  aggravated  on  swallowing,  is  severe. 

The  membrane  does  not  always  remain  limited  to  the  throat.  It  may 
extend  into  the  nasal  cavities  above  or  into  the  larynx  below.  In  either 
case  the  gravity  of  the  prognosis  is  much  increased.  When  involving  the 
nose,  the  lumen  of  the  nasal  passages  may  be  obstructed.  At  the  same 
time,  there  is  frequently  a  profuse  excoriating  coryza.  Discharge  from  the 
nostrils  is,  however,  frequently  absent ;  but  the  physician  should  not  depend 
upon  the  non-appearance  of  this  symptom  as  an  assurance  that  the  nasal 
cavities  are  not  involved,  and  neglect  to  make  regular  examinations  of  the 
same. 

More  serious  is  the  extension  of  the  membrane  to  the  larynx, — a 
complication  which  is  indicated  by  obstructive  dyspnoea  and  the  character- 
istic brassy  or  croupy  cough  of  laryngeal  disease. 

Less  common  extensions  of  the  membrane  are  to  the  conjunctiva, 
oesophagus,  bronchi,  and  ears. 

In  nearly  all  cases,  examination  of  the  urine  will  discover  the  presence 
of  albuminuria.  This  symptom  usually  makes  its  appearance  about  the 
second  or  third  day.  Microscopically,  hyaline  casts  may  be  present.  In 
some  cases  there  is  an  actual  nephritis,  in  which  case  the  urine  becomes 
scanty,  and  there  may  be  cedema,  and  ultimately  uraemia  may  set  in.  The 
urine  in  these  cases  contains  granular  casts  and  red  blood  cells. 

The  most  important  of  the  complications  of  diphtheria  is  the  toxic 
neuritis  so  frequently  observed  during  convalescence.  This  gives  rise  to 
various  t>'pes  of  paralysis.  In  the  majority  of  cases  it  is  the  eyes,  throat 
and  heart  that  are  involved,  producing  paralysis  of  accommodation,  para- 
lytic dysphagia  and  heart  failure,  respectively.  In  the  latter  we  have  the 
usual  cause  of  sudden  death  in  diphtheritic  patients.  I  have  said  sudden 
death ;  and  yet  I  believe  that,  with  careful  attention  to  the  condition  of  the 
patient,  the  incidence  of  cardiac  paralysis  may  be  prophesied  some  little 
time  in  advance  of  its  occurrence. 

The  multiple  neuritis,  which  is  also  of  common  occurrence,  produces 
paralysis  more  or  less  widespread,  according  to  the  number  of  nerves 
involved.  For  further  particulars  concerning  this  affection,  the  reader  is 
referred  to  the  pages  devoted  to  the  study  of  neuritis  in  general. 

Ordinarily,  the  diagnosis  of  diphtheria  is  not  a  difficult  matter.  Cases 
will  arise,  however,  in  which  the  clinical  phenomena  are  not  sufficient,  and 
recourse  must  be  had  to  a  bacteriological  examination  at  the  hands  of  the 
expert.  But  here  one  should  not  permit  his  judgment  to  run  wild,  for  it  is 
admitted  that  the  Klebs-Loeffler  bacillus  may  be  found  in  perfectly  normal 
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throats  without  the  case  being  one  of  diphtheria.  They  have  simply  found 
lodgment  in  non-fertile  soil.  And,  again,  it  may  happen  that  carelessness 
in  examination  technique  may  fail  to  discover  them  when  present.  While 
not  decrying  the  importance  of  such  examinations,  for  no  one  appreciates 
their  value  more  than  does  the  author,  the  physician  should  accept  them 
only  in  conjunction  with  the  local  symptoms  of  the  disease.  In  doubtful 
cases  they  should  always  be  permitted  to  decide  the  nature  of  the  case. 
Theoretically,  of  course,  the  bacteriological  examination  should  be  the  sole 
guide ;  but  in  clinical  medicine,  theories  are  only  of  use  as  working- 
hypotheses. 

Diphtheria  is  always  a  serious  disorder.  Its  prognosis  is  decidedly- 
less  unfavorable  since  the  discovery  of  antitoxin.  Indeed,  I  believe,  with 
an  early  diagnosis  and  the  prompt  institution  of  the  antitoxin  treatment, 
the  mortality  should  be  reduced  to  practically  ;///. 

The  (Esophagus. 

Anatomical     and    Phyi4iological    Considerations.  —  The 

oesophagus  is  a  tube  from  three-quarters  of  an  inch  to  a  scant  inch  in 
diameter,  the  function  of  which  is  the  transmission  of  food  from  the 
pharynx  to  the  stomach.  It  starts  opposite  the  cricoid  cartilage  of  the 
larynx,  i.e.,  on  a  level  with  the  sixth  cervical  vertebra.  In  its  downward 
course  it  lies  to  the  left  of  the  spinal  column  until  it  reaches  the  level  of 
the  fifth  or  sixth  dorsal  vertebra,  at  which  point  it  crosses  to  the  right.  It 
is  crossed  by  the  left  bronchus  opposite  the  fourth  or  fifth  dorsal  vertebra. 
Before  reaching  the  diaphragm,  however,  it  recrosses  to  the  left,  and  finally 
enters  the  cardiac  extremity  of  the  stomach  at  the  level  of  the  tenth  or 
eleventh  dorsal  vertebra.  In  the  neck  it  is  in  relation  in  front  and  at  the 
sides  with  the  thyroid  gland,  and  at  the  sides  with  the  recurrent  laryngeal 
nerves.  Above  the  point  at  which  it  is  crossed  by  the  left  bronchus  the 
oesophagus  is  in  relation  with  the  trachea  in  front  and  the  recurrent  laryn- 
geal nerves  on  either  side  ;  below  this  crossing  it  bears  close  anatomical 
relations  with  the  bronchial  glands,  the  aorta,  pleurae  and  pericardium. 

Some  Important  Measurements.— The  average  length  of  the 
oesophagus  in  the  adult  is  from  nine  to  ten  inches  ;  from  the  edges  of  the 
incisor  teeth  to  the  cardiac  orifice  ranges  from  fifteen  to  si.xteen  inches  ; 
from  the  edge  of  the  incisor  teeth  to  the  point  of  crossing  by  the  left 
bronchus  is  eight  inches. 

Methods  for  Examination  of  the  CEsopIiagns.— These  include 

1.  The  sound. 

2.  Auscultation. 

3.  Inspection. 

4.  Palpation. 
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I.  The  Sound  or  Tube. — Examination  of  the  oesophagus  by  sound- 
ing is  indicated  only  when  obstructive  disease  of  that  tube,  as  stricture  or 
sacculation,  is  suspected.  The  best  instruments  for  the  purpose  are  specially- 
constructed  bougies,  oval  in  cross -section,  and  ranging  in  diameter  from 
one-eighth  to  one-half  inch.  They  must  be  perfectly  flexible.  If  carelessly 
used,  the  sound  is  not  devoid  of  danger ;  hence  certain  precautions  must 
always  be  adopted.  The  possibility  of  aortic  aneurysm  being  the  cause  of 
the  suspected  obstruction  must  always  be  entertained,  and,  if  present, 
sounding  should  not  be  practised.  In  the  first  place,  it  will  give  no  in- 
formation that  we  do  not  already  possess.  If  the  symptoms  suggest 
oesophageal  stenosis,  and  if  we  find  the  physical  signs  and  the  symptoms  of 
aortic  aneurysm,  it  would  seem  that  no  further  steps  are  necessary,  in  view 
of  the  possible  dangers  of  sounding  in  these  cases.  The  danger  referred 
to  lies  in  the  fact  that  the  long-continued  pressure  of  the  aneurysm  on  the 
oesophageal  walls  leads  to  their  gradual  thinning,  and  finally  spontaneous 
rupture,  with  fatal  haemorrhage.  Clinically,  one  can  never  recognize  the 
degree  of  alteration  in  the  oesophageal  and  aneurysmal  walls ;  hence  the 
wisdom  of  refraining  from  a  diagnostic  procedure  which  brings  with  it  an 
element  of  danger  without  giving  commensurate  information  and  sugges- 
tions for  treatment. 

The  oesophageal  sound  should  not  be  used  on  persons  who  have  re- 
cently vomited  blood,  and  this  whether  suspected  haemorrhage  originates 
in  the  oesophagus  or  in  the  stomach.  In  either  case,  the  manipulation  of 
the  instrument  or  the  reflex  retching  and  vomiting  may  renew  the  bleeding. 

Manner  of  Passing  the  Sound.— It  is  well  to  begin  with  one  of  the 
smaller  sizes ;  if  this  is  passed  readily,  then  a  larger  one  may  be  intro- 
duced. The  sound  or  tube  should  be  moistened  with  water  or  milk  to  act 
as  a  lubricant ;  grease  of  any  kind  is  entirely  unnecessary.  The  patient 
should  be  in  a  sitting  posture.  Ordinarily  it  is  best  to  have  the  head 
thrown  backwards  very  slightly,  the  tongue  being  moderately  protruded. 
At  the  same  time,  it  is  well  to  remember  that  in  some  cases  the  introduc- 
tion of  the  instrument  is  favored  by  bending  the  head  slightly  forward  ;  in 
other  words,  the  position  of  the  head  is  largely  a  matter  of  circumstances. 
The  tube  is  passed  over  the  dorsum  of  the  tongue  and  into  the  pharynx. 
Then  the  patient  is  requested  to  swallow,  and  as  he  attempts  to  do  so  the 
tube  is  pushed  onward,  with  but  slight  force.  Some  little  difficulty  may  be 
encountered  at  the  oesophageal  entrance  because  of  the  retching,  but  this 
is  overcome  with  the  exercise  of  a  little  patience.  The  fingers  need  never 
be  introduced  into  the  throat  to  direct  the  instrument,  as  it  can  go  in  but 
one  direction,  entrance  into  the  larynx  being  impossible  unless  there  are 
anaesthesia  of  the  parts  and  paralysis  of  the  epiglottis.  Under  such  circum- 
stances, the  entrance  of  the  sound  into  the  larynx  will  produce  severe 
dyspnoea.     No  difficulty  is  ever  encountered  in  passing  the  sound  after  it 
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has  entered  an  cesophagus  of  normal  calibre ;  after  it  has  passed  a  distance 
of  sixteen  inches  it  is  at  the  cardiac  orifice.  Any  obstruction  met  with  is 
to  be  regarded  as  pathological. 

When  passing  the  sound,  pay  attention  to  the  following : 

a.  The  presence  or  absence  of  pain  ;  normally,  there  should  be  dis- 

comfort only. 

b.  Obstructions  which  may  be  either 

(i)  Functional,  occurring  for  the  most  part  in  hysterical  subjects. 

(ii)  Organic,  which  may  come  from  changes  in  the  oesophageal 
walls,  as  from  malignant  growths  (rare) ;  from  cicatricial 
narrowing,  following  burns,  as  from  swallowing  corrosive 
alkalies  ;  from  pressure  outside  the  oesophagus,  as  from  aortic 
aneurysm,  malignant  tumors,  enlarged  glands ;  and  from  causes 
within  the  oesophagus,  as  a  foreign  body  lodged  therein. 

c.  Diverticula. 

d.  Freedom  of  movement  of  the  tube  ;  if  too  free,  dilatation  is  sug- 

gested. 

e.  The  character  of  the  discharges  on  the  tube  after  it  has  been  with- 

drawn.    Normally,  there  should  be  an  abundance  of  thick,  glair>'' 
mucus  ;  but  pathologically  there  may  be  blood,  muco-pus  or  pus, 
indicating  abrasions,  ulcerations  or  abscess. 
Functional   obstruction  of  the  oesophagus  is   due  to  spasm,  and  is 
known  as  ocsophagisimis.     It  is  dependent  almost  entirely  upon  a  neurotic 
constitution,  and  is  especially  observed  in  cases  of  hysteria  in  women  and 
hypochondriasis  in  men.     Brinton  and  Mackenzie  have  called  attention  to 
cases  arising  from  gout.     A  most  important  class  of  cases  is  those  in  which 
the  spasm  occurs  in   persons  who  have  been  bitten   by  dogs,  and  who,  in 
consequence,  live  in  constant  fear  of  hydrophobia.     The  mind  finally  be- 
comes morbid,  and  spurious  hydrophobia  results.     Prominent  physicians 
have  claimed  that  all  hydrophobia  is  of  this  character ;  but  the  preponder- 
ance of  evidence  at  the  present  time  favors  the  view  that  it  is  an  actual  dis- 
ease.    (_Esophagismus  is  unlikely  to  exist  without  the  association  of  other 
nervous  symptoms  to  explain  its  nature. 

Hysterical  cesophagismus  is  largely  dependent  upon  idea  ;  certain  foods 
or  certain  circumstances  make  attacks  possible  ;  also  direct  attention  to  the 
ailment. 

Organic  obstruction  is  recognized  by  the  symptoms  of  dysphagia, 
which  are  persistent,  and  by  the  detection  of  narrowing  of  the  oesophageal 
calibre  by  the  sound.  The  special  character  of  the  obstruction  is  to  be 
determined  by  the  history  of  the  case  and  the  associated  signs  and  symp- 
toms. Its  situation  is  determined  by  measuring  on  the  sound  the  distance 
at  which  the  obstruction  is  encountered,  and  its  calibre  by  the  size  of  the 
instrument  which  can  be  passed. 
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Congenital  tesophageal  atresia  is  one  variety.  Examination  demon- 
strates that  the  upper  seg^ment  of  the  cesophagus  ends  somewhat  above  the 
level  of  the  bifurcation  of  the  trachea.  Infants  having  this  deformity  die 
of  starvation  a  few  days  after  birth. 

The  most  frequently-observed  cases  of  obstruction  are  those  depend- 
ing upon  cicatricial  contraction  after  the  ingestion  of  corrosive  fluids,  espe- 
cially lye.  Most  of  these  accidents  occur  in  children  who  have  taken  the 
** stuff"  accidentally.  The  nature  of  the  obstruction  is  usually  determined 
by  the  history  of  the  case,  althoug^h  its  situation  in  the  upper  portion  of 
the  (X!sophagus  is  suggestive  when  such  history  is  wanting. 

In  cancer  of  the  oesophagus  the  symptoms  of  stenosis  are  of  slow 
onset  Pain  is  present,  as  in  all  malignant  affections,  but  is  not  apt  to  be 
severe.  The  passage  of  the  tube  may  bring  away  particles  of  tissue,  the 
microscopic  examination  of  which  settles  the  diagnosis.  Pressure  symp- 
toms are  not  uncommon,  and  include  cough  from  irritation  of  the  recurrent 
laryngeal  and  pneumogastric  nerves  and  dyspntea  from  tracheal  obstruc- 
tion. Sometimes  the  ulceration  of  the  tumor  is  quite  extensive  and  opens 
into  the  trachea  or  a  bronchus,  leading  to  a  variety  of  serious  symptoms, 
due  to  entrance  of  food  and  discharges  into  the  air-passages.  Perforation 
is  characterized  by  sudden  onset  of  dyspmea.  The  patient  is  nearly  always 
advanced  in  years,  and  undergoes  rapid  emaciation  disproportionate  to  the 
degree  of  stenosis.  There  may  be  expectoration  of  frothy  mucus  with  blood - 
streaks;  sometimes  particles  of  cancerous  tissue.  It  is  said  that  in  cesoph- 
ageal  cancer  there  is  nearly  always  atrophy  of  the  stomach.  Sarcoma  of 
the  cesophagus  is  very  rare ;  it  is  not  to  be  diagnosed  during  life. 

The  diagnosis  of  obstruction  from  oesophageal  abscess  depends 
very  largely  upon  the  histor\^  of  the  case,  unless  the  lesion  happens  to  be 
high  up  and  accessible  to  palpation.  There  must  be  a  history'  of  causes  of 
suppuration— in  this  case  acute  tesophagitis  or  the  introduction  of  a  foreign 
body  which  has  lacerated  the  walls,  or  the  presence  of  vertebral  caries. 
We  expect  the  presence  of  rigors  and  fevers  as  evidence  of  the  presence 
of  a  suppurative  process. 

Obstruction  from  aneurysm  of  the  aorta  is  rarely  sufficient  to 
produce  a  high  degree  of  dysphiigia  ;  certainly,  fluids  are  never  interfered 
with  in  their  passage.  The  diagnosis  is  based  upon  the  physical  signs 
of  aneurysm  and  a  syphilitic  history,  or  evidences  of  arterial  degenera- 
tion. 

Some  slight  obstruction  may  result  from  enlargement  or  dilatation 
of  the  left  auricle  or  pericardial  affuBion,  but  it  is  ngt  likely  to  be 
evident  to  passage  of  the  tube.  The  patient  expresses  himself  as  con- 
scious of  a  discomfort  when  food  or  liquid  passes  the  point  of  narrowing. 
In  such  cases  the  diagnosis  is  probably  made  before  any  difficulty  of  deg- 
lutition is  experienced. 
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Obstruction  from  pressure  of  mediadstinal  glands  occurs  in  con- 
junction with  malignant  disease,  Hodgkin's  disease,  tuberculosis,  and 
syphilis. 

Obstruction  in  the  neck  dependent  upon  pressure  from  without  is 
ordinarily  of  easy  recognition,  though  cases  will  occasionally  present  them- 
selves in  which  great  difficulties  obtain. 

Obstruction  from  foreign  body  may  be  due  to  the  body  itself,  and  to 
reflex  spasm  excited  by  its  presence.  Emphysema  and  excessive  secretion 
of  ropy  mucus  are  important  suggestive  symptoms. 

Diverticula  of  the  oesophagus  are  to  be  suspected  when  the  tube 
passes  readily  one  time  and  meets  with  an  impassable  obstruction  another. 
Palpation  will  usually  discover  a  tumor  on  one  side  of  the  neck,  becoming 
larger  after  eating.  Compression  empties  it  of  its  contents.  The  mode  of 
origin  of  these  pouches  has  afforded  considerable  discussion.  Each  view, 
probably,  is  applicable  to  certain  cases.  One  claims  that  slight  sacculations 
exist  at  birth,  and  increase  in  size  as  time  goes  on  ;  another  claims  that,  as 
the  result  of  traumatism,  there  is  a  hernia  of  the  mucus  through  the  mus- 
cular coat  of  the  oesophagus ;  and  still  a  third  provides  for  dilatation  from 
traction  of  cicatricial  tissue,  which  are  hence  known  as  traction  diverticula. 
The  usual  situation  for  such  pouches  is  near  the  bifurcation  of  the  trachea, 
and  are  dependent  upon  adhesions  between  inflamed  bronchial  glands 
and  the  oesophagus.  They  give  rise  to  no  symptoms  unless  ulceration 
takes  place. 

Dilatation  of  the  oesophagus  may  be  either  primary  or  secondary. 
In  primary  dilatation  the  entire  length  of  the  tube  is  involved,  although  the 
changes  are  especially  prominent  at  the  middle-third.  In  some  cases  the 
oesophagus  is  lengthened,  and  hence  is  made  tortuous.  Such  a  state  of 
affairs  will  make  the  passage  of  the  sound  difficult,  instead  of  abnormally 
free.  The  symptoms  are  regurgitation  of  food  some  hours  after  eating, 
neutral  or  alkaline  in  reaction,  sensation  of  distention  and  burning  pain 
along  the  oesophagus,  and  offensive  breath.  The  etiology  of  the  affection 
is  not  understood.  Mackenzie  has  suggested  that  it  is  due  to  a  congenital 
or  acquired  atony  of  the  cKSophageal  walls.  Retention  of  food  is  found  in 
the  secondary  cases  by  the  stricture. 

A  study  of  the  discharges  from  the  oesophagus  need  not  be 
limited  to  those  found  on  the  tube  after  its  withdrawal.  The  most  impor- 
tant arc  mucus  and  blood.  As  already  stated,  it  is  a  normal  condition  to 
find  the  sound  covered  with  a  glairy,  clear  mucus.  In  certain  diseases,  how- 
ever, notably  acute  and  chronic  oesophagitis  and  cancer,  this  viscid  mucus 
is  produced  in  large  quantity.  It  then  wells  up  into  the  pharynx,  whence 
it  is  expectorated  by  the  act  of  hawking. 

HsBmorrhage  from  the  oesophagus  is  usually  due  to  the  rupture 
of  aortic  aneurysm,  or  to  varicose  veins  about  the  cardiac  orifice.     In  the 
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former  case  the  haemorrhage  is  slight  at  first,  but  entirely  resists  treatment. 
It  finally  becomes  profuse,  and  ends  fatally.  Sometimes  the  initial  rupture 
is  large,  in  which  case  the  haemorrhage  is  profuse  from  the  first,  and  rapidly 
fatal.  Haemorrhage  from  rupture  of  varicose  veins  at  the  cardiac  extremity 
is  liable  to  occur  in  association  with  cirrhosis  of  the  liver  and  other  condi- 
tions, producing  portal  obstruction.  CEsophageal  haemorrhage  is  not  always 
easy  of  discovery.  When  the  blood  is  discharged  by  way  of  the  mouth,  it 
will  be  found  that  it  wells  up  into  the  pharynx,  and  is  then  expelled  by 
clearing  the  throat.  It  is  found  to  be  bright  in  color  and  alkaline  in  reac- 
tion. Sometimes,  however,  the  blood  is  swallowed,  and,  when  the  haemor- 
rhage is  profuse,  may  so  stimulate  peristalsis  as  to  appear  by  way  of  the 
rectum.  Such  cases  call  for  most  painstaking  examination  for  their  recog- 
nition. Generally  their  true  nature  escapes  detection  because  the  physical 
condition  of  the  patient  is  too  bad  to  permit  thorough  investigation. 

The  presence  of  a  small  quantity  of  blood  on  the  tube  indicates  that 
there  is  an  ulceration^  the  nature  of  which  must  be  determined  by  attendant 
circumstances.  The  same  remarks  hold  true  respecting  the  presence  of 
pus. 

2.  Auscultation  of  the  (Esophagus. — Profitable  auscultation  of 
the  oesophagus  in  the  diagnosis  of  its  diseases,  especially  stenosis,  can  be 
had  only  when  the  practitioner  is  conversant  with  the  sounds  attendant  upon 
deglutition  in  health.  These  consist  of  a  peculiar  gurgling  sound  or  series 
of  sounds  during  the  act  of  swallowing,  heard  best  on  the  left  side  of  the 
neck  ;  a  similar  though  fainter  sound  is  audible  over  the  left  side  of  the 
upper  six  dorsal  vertebrae.  The  normal  sound  is  sharp  and  sudden,  and 
ceases  suddenly. 

Inasmuch  as  the  simultaneous  entrance  of  air  and  liquid  into  the  pharynx 
produces  sounds  which  interfere  with  the  true  sounds  made  by  the  oesopha- 
gus, it  is  wise  to  direct  the  patient  to  drink  continuously  but  slowly.  It  is 
also  important  to  observe  the  time  occupied  by  the  deglutition-murmurs, 
and  the  periods  at  which  they  occur  in  relation  to  the  beginning  of  the  at- 
tempts at  swallowing.  For  this  reason  it  is  a  good  plan  to  have  one  finger 
over  the  hyoid  bone  while  listening  with  the  stethoscope.  The  elevation  of 
the  hyoid  indicates  the  exact  second  when  swallowing  commenced. 

In  cases  of  oesophageal  stenosis,  the  deglutition-murmurs  are  either 
absent,  weak,  or  delayed. 

3  and  4.  Inspection  and  Palpation. — These  are  limited,  in  their 
clinical  application  to  disease  of  the  oesophagus,  to  cases  in  which  the  lesion 
is  situated  in  the  neck.  It  is  true  that  an  instrument  designed  for  the  inspec- 
tion of  the  oesophagus  throughout  its  entire  length  has  been  designed,  but 
its  use  requires  such  a  high  degree  of  technical  skill  that  it  is  practical 
for  specialists  only.  In  cases  of  diverticula  a  tumor  may  present  itself 
on  the  side  of  the  neck,  usually  the  left.     It  fills  up  after  eating,  and  may 


i88  thp:  cesophagus. 

be  emptied  of  its  contents  by  compression,  the  evacuation  being  accompanied 
by  splashing  or  rumbUng  sounds.  An  enlargement  behind  the  trachea  is 
readily  palpable  in  cases  of  oesophageal  abscess.  Palpation  is  also  used 
for  the  recognition  of  a  symptom  too  seldom  ascribed  to  oesophageal  dis- 
ease, namely,  subcutaneous  emphysema,  which,  when  present,  will  give  rise 
to  sense  of  crepitation  and  swelling. 

The  subjective  symptoms  which  direct  attention  to  the  oesopha- 
gus as  the  cause  of  the  iHness  and  suggest  the  propriety  of  a  physical 
examination  of  this  structure  are  : 

a.  Pain. 

b.  Difficult  deglutition,  or  dysphagia. 

{a)  Pain  is  observed  only  in  acute  and  chronic  oesophagitis  and  malig- 
nant disease.  It  is  especially  severe  in  acute  inflammation.  It  is  experi- 
enced mostly  in  the  neck,  and  in  the  back  between  the  shoulders.  It  is 
aggravated  greatly  by  attempts  at  swallowing  ;  indeed,  it  may  make  deglu- 
tition impossible.  The  absence  of  pain  following  the  ingestion  of  caustic 
fluids  suggests  that  the  chemical  action  has  produced  entire  destruction  of 
tissue. 

External  pain,  described  by  the  patient  as  stiffness  of  the  neck,  may 
be  associated  with  oesophageal  inflammations. 

(fi)  Difficult  Deglutition.— This  may  be  dependent  upon 

(i)  Stenosis  from  any  of  the  causes  already  enumerated.      (Vide 

page  184.) 
(ii)  From  the  severe  pain   accompanying   the   act,  as   in  acute 

oesophagitis, 
(iii)  Paralysis  of  the  esophagus. 

The  dysphagia  of  stenosis  is  characterized  by  its  gradual  onset,  and 
the  fact  that  the  patient  is  inconvenienced  first  by  solid  food,  which  must 
be  reduced  to  a  finer  and  finer  subdivision  before  it  can  be  swallowed  ;  ulti- 
mately only  liquids  can  be  forced  into  the  stomach,  and  in  some  instances 
the  stenosis  may  progress  to  such  a  point  that  even  these  cannot  pass  the 
stricture.  In  these  particulars  the  dysphagia  of  obstructive  disease  is 
characteristic. 

(iii)  Paralysis  of  the  (Esophagus. — When  dysphagia  is  dependent 
upon  paralysis  of  the  oesophagus,  there  is  always  associated  loss  of  power 
in  other  parts,  e.g.,  the  larynx  and  pharynx.  The  tube  passes  readily. 
Deglutition  is  difficult,  but  there  is  no  regurgitation.  As  a  rule,  the 
trouble  comes  on  very  gradually.  The  conditions  in  which  it  occurs  are 
cerebral  haemorrhage,  bulbar  paralysis,  brain  tumor,  and  general  paralysis 
of  the  insane. 

Cough,  when  caused  by  oesophageal  disease,  may  be  attributed  to 
pressure  upon  the  left  bronchus  or  upon  the  recurrent  laryngeal  or  pneu- 
mogastric  nerves.     The  lesion,  in  such  cases,  is  usually  carcinoma. 
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The  Stomach. 

The  important  anatomical  details  of  the  stomach,  from  a  clinical 
standpoint,  relate  to  its  size  and  position.  The  stomach  is  to  be  regarded 
as  a  dilated  portion  of  the  digestive  tract  connecting  the  oesophagus  above 
with  the  small  intestines  below.  It  occupies  the  upper  portion  of  the  ab- 
dominal cavity  in  the  region  known  as  the  epigastrium,  three-fourths  of  the 
organ  being  to  the  left  of  the  median  line  and  one-fourth  to  the  right.  The 
cardiac  extremity  lies  somewhat  to  the  left  and  in  front  of  the  twelfth 
dorsal  vertebra ;  it  is  opposite  anteriorly  to  the  sternal  extremity  of  the 
seventh  costal  cartilage.  Its  deep  situation  makes  it  inaccessible  to  palpa- 
tion. 

The  smaller  curvature  of  the  stomach,  starting  at  the  cardia,  runs 
vertically  downwards  until,  opposite  the  body  of  the  first  lumbar  vertebra, 
it  crosses  to  the  right,  and,  curving  upwards,  ends  in  the  pylorus. 

As  external  landmarks  of  the  positions  of  the  gastric  orifices,  we 
have  the  ensiform  and  costal  cartilages.  The  cardiac  orifice  is  situated  in 
the  left  parasternal  line,  somewhat  above  the  ensiform  cartilage  ;  the  py- 
lorus level  with  the  tip  of  the  ensiform  cartilage,  and  below  the  point  of 
union  of  the  right  seventh  and  eighth  costal  cartilages.  It  is  rather  freely 
movable,  passing  downwards  and  to  the  right  when  the  stomach  is  dis- 
tended. 

The  lesser  curvature  and  the  pylorus  are  not  accessible  to  palpation 
because  of  their  position  beneath  the  liver. 

The  greater  curvature  of  the  stomach  starts  at  the  cardiac  orifice  to 
the  left,  then  curves  downwards,  and  then  to  the  right,  crossing  the  median 
line  to  the  pylorus.  Its  position  varies  greatly,  according  to  the  degree  of 
distention  of  the  stomach.  In  the  average  healthy  individual  it  will  be 
found  to  cross  the  median  line  at  about  two  finger-breadths  above  the 
umUlicus.     When  distended  it  may  reach  to  the  latter  point. 

Dimensions  of  the  Stomach.— The  dimensions  of  the  distended 
stomach  have  been  stated  by  Sappey  as  follows :  Between  fundus  and 
pylorus,  ten  to  twelve  inches  ;  between  lesser  and  greater  curvature,  four 
to  five  inches ;  between  anterior  and  posterior  walls,  three  and  one-half 
inches ;  between  cardia  and  pylorus,  three  to  six  inches. 

The  symptoms  of  disease  of  the  stomach  may  be  divided  into  three 
classes : 

a.  Those  related  to  perverted  function. 

b.  Those  dependent  upon   the  pathological  process,  and  which  are 

practically  the  same  for  that  particular  process,   no   matter  in 
what  portion  of  the  body  it  may  occur. 

c.  Constitutional  symptoms,  mostly  arising  from  malnutrition. 
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(a)  The  symptoms  dependent  upon  perverted  function  may  be 
dependent  Aipon 

(i)  Disturbed  secretion, 
(ii)  Disturbed  motor-power, 
(iii)  Disturbed  power  of  absorption. 

(i)  The  secrctwn  of  the  stomach  (the  gastric  juice)  may  be  increased  or 
decreased  in  quantity  or  altered  in  quality. 

(ii)  The  motor-power  of  the  stomach  may  be  diminished  (atony),  or  the 
organ  may  be  unduly  irritable,  giving  rise  to  vomiting  or  retching. 

(iii)  Disturbed  power  of  absorption  is  dependent  upon  disease  of  the 
absorbing  structures. 

The  investigation  of  gastric  disorders  demands  systematic  inquiry 
into  the  history  of  the  case,  and  careful  physical  examination.  When  tak- 
ing the  history  of  the  conditions,  especial  attention  should  be  paid  to  elicit- 
ing the  following : 

1.  The  mode  of  onset,  duration,  and  the  alleged  causes  of  the  illness. 

2.  The  presence  or  absence  of  pain  ;  its  character,  its  time  of  on- 
set, its  relation  to  the  taking  of  food,  and  its  association  with  other 
symptoms. 

3.  The  condition  of  the  bowels. 

4.  Degree  of  bodily  emaciation. 

5.  The  appetite,  and  the  character  of  food  taken. 

6.  The  presence  or  absence  of  thirst. 

7.  The  power  of  deglutition. 

8.  The  presence  or  absence  of  flatulence. 

9.  The  rapidity  of  progress  of  disease. 

10.  The  condition  of  other  organs,  especially  of  the  heart  and  lungs. 

Methods  for  Examination  of  tlie  Stomacli.  —  For  physical 
examination  of  the  condition  of  the  stomach  we  resort  to  the  following 
procedures  : 

1.  Inspection. 

2.  Palpation. 

3.  Auscultation. 

4.  Percussion. 

5.  Chemical  analysis  of  the  gastric  contents. 

I.  Inspection.— This  applies  to  the  patient  in  general  and  the  epigas- 
tric region  in  particular.  The  general  appearance  of  the  sufferer  is  sug- 
gestive of  certain  conditions,  and  enables  us  to  exclude  certain  others. 
Thus,  an  appearance  of  general  malnutrition  or  emaciation  suggests  some 
serious  disease,  e.g.,  cancer.  At  the  same  time,  it  should  be  remembered 
that  any  organic  disease  of  the  stomach  may  bring  about  the  same  result, 
in  time,  by  reason  of  the  diminished  amount  of  food  taken.  On  the  other 
handy  in  gastric  neuroses,  no  matter  how  great  the  discomfort  oC  die  patient 
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or  how  long  continued,  the  general  health,  aside  from  the  nervous  system, 
maintains  a  comparatively  good  standard. 

It  is  only  in  exceptional  instances  that  much  information  is  obtainable 
by  inspection  of  the  epigastrium.  When  the  walls  of  the  abdomen  are 
unusually  thin,  it  may  be  possible  to  note  the  exact  outlines  of  the  stomach. 
If  that  organ  is  dilated,  then  the  data  are  made  still  more  evident. 

If  inspection  is  unsatisfactory  in  its  results,  the  stomach  may  be  dis- 
tended artificially,  to  make  its  shape,  size  and  position  more  evident.  For 
this  purpose  two  methods  are  at  our  disposal.  One  is  pumping  air  into  the 
stomach  by  means  of  an  especially-constructed  apparatus.  This  method 
has  the  advantage  of  regulating  the  amount  of  distention  to  a  nicety,  and 
enables  the  operator  to  remove  it  in  an  instant  should  the  patient  become 
oppressed.  It  labors  under  the  disadvantage  of  inconvenience.  The  other 
method  consists  of  administering  two  teaspoonfuls  of  tartaric  acid  dissolved 
in  water,  followed  in  a  few  seconds  by  the  same  quantity  of  bicarbonate  of 
soda  in  solution.  Carbonic  acid  gas  is  evolved  and  distends  the  stomach, 
thus  enabling  the  physician  to  outline  the  organ  by  inspection,  palpation 
and  percussion.  If  the  rapidly-evolved  gas  produces  oppression,  as  it 
sometimes  does,  it  may  be  removed  rapidly  by  passing  the  stomach  tube. 
Occasionally  inflation  of  the  stomach  is  useless  because  of  undue  patency 
of  the  pylorus.  In  this  case,  the  gas  escapes  into  the  intestines  as  fast  as 
it  is  formed. 

When  the  stomach  is  thus  distended  and  the  abdominal  walls  are  suf- 
ficiently thin,  the  greater  cur\'ature  becomes  visible  somewhat  above  the 
umbilicus ;  occasionally  it  may  be  as  low  as  that  point. 

Local  prominences  are  sometimes  observable  in  case  of  tumors,  espe- 
cially when  the  latter  are  situated  on  the  anterior  wall  of  the  stomach. 

Sometimes  inspection  discovers  peristaltic  waves  passing  from  left  to 
right  over  the  upper  portion  of  the  abdomen.  These  indicate  the  pres- 
ence of  the  condition  known  as  **  peristaltic  restlessness,"  and  constitute 
one  of  the  neuroses  of  the  stomach.  They  are  sometimes  obserxed  in 
connection  with  pyloric  obstruction. 

2.  Palpation. — In  palpation  we  have  the  most  useful  means  of  physi- 
cal examination  of  the  stomach.  To  secure  the  best  possible  results,  care 
in  its  practice  must  be  observed.  First  the  patient  must  be  made  perfectly 
easy  and  comfortable  in  a  recumbent  position.  The  physician  will  find 
that,  he  can  work  better  standing  to  the  right  of  his  patient.  Palpation 
then  should  be  carried  out  systematically,  investigating  carefully  every  por- 
tion of  the  abdomen.  At  first  it  should  be  light,  and  with  the  fingers 
only ;  later,  as  the  abdominal  walls  become  thoroughly  relaxed,  it  may  be 
made  deeper,  and  with  the  whole  hand,  if  necessary.  If  there  is  a  tendency 
to  rigidity  of  the  abdominal  walls,  the  attention  of  the  patient  should  be  di- 
verted from  the  examination,  or  he  should  be  directed  to  breathe  deeply 
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with  the  mouth  open.  When  investigating  the  condition  of  an  organ,  the 
left  hand  should  be  used  to  push  the  viscus  under  investigation  towards 
the  right  hand,  which  is  the  one  seeking  the  information.  If  the  patient 
does  not  relax  thoroughly  despite  the  most  careful  efforts  to  that  end,  and 
if  the  information  obtained  is  not  satisfactory,  then  the  patient  should  be 
anaesthetized,  and  the  examiner  given  every  possible  advantage. 

When  palpating,  endeavor  to  obtain  information  as  to  the  following 
points : 

a.  The  size  of  the  various  abdominal  viscera. 

b.  The  presence  or  absence  of  abnormal  growths. 

c.  The  presence  or  absence  of  pulsations. 

d.  The  presence  or  absence  of  sensitive  points. 

When  sensitive  points  are  found,  a  mental  note  of  the  organs  or  parts 
beneath  such  points  should  be  made.  Such  tenderness  is  found  in  acute 
and  chronic  inflammations  of  the  stomach,  ulcer  and  cancer.  It  commonly 
serves  as  a  basis  for  the  diagnosis  of  ulcer,  of  which  it  is  diagnostic  only 
when  permanent  and  strictly  localized. 

Attention  should  also  be  paid  to  the  relation  between  abdominal 
rigidity  and  localized  sensitiveness. 

An  increased  resistance  over  the  epigastrium  is  occasionally  observed 
apart  from  any  rigidity  of  the  abdominal  walls.  This  may  be  produced  by 
hypertrophy  of  the  muscular  coat  of  the  stomach,  which  may  exist  in  asso- 
ciation with  distention  of  that  organ,  with  disseminated  cancer  of  the  gastric 
walls,  or  with  fibroid  stomach,  in  which  condition  the  mucous  membrane 
and  walls  of  the  organ  undergo  atrophy  and  formation  of  large  amounts  of 
connective  tissue.  (Fibrosis.)  This  increased  resistance  or  induration  is 
observed  more  readily  along  the  line  of  the  greater  curvature  of  the 
stomach,  especially  to  the  right  of  the  median  line.  Very  exceptionally, 
when  the  abdominal  walls  are  thin,  there  may  be  felt  a  localized  induration, 
due  to  the  infiltration  surrounding  a  gastric  ulcer. 

It  is  important  to  bear  in  mind  that,  because  a  tumor  is  not  discover- 
able, it  does  not  necessarily  follow  that  one  does  not  exist.  It  has  been 
stated  already  that  tumors  about  the  cardia  are  not  palpable  because  of  the 
deep  position  of  that  part,  while  those  of  the  pylorus  not  infrequently  escape 
detection  because  of  their  position  beneath  the  right  lobe  of  the  liver. 

Tumor  of  the  pylorus,  when  palpable,  may  be  discovered  between 
the  ensiform  cartilage  and  the  umbilicus,  but  to  the  right  of  the  median 
line.  When  not  adherent  to  adjacent  organs,  it  is  movable.  When  ad- 
herent to  the  liver  or  diaphragm,  it  moves  freely  with  respiration.  Such  a 
tumor,  occurring  in  persons  past  the  age  of  forty  years,  is  almost  certainly 
cancerous.  In  younger  persons  it  may  be  suggestive  of  hypertrophy  of 
the  pylorus.  Important  as  age  is  in  deciding  the  nature  of  the  case,  too 
much  dependence  must  not  be  placed  upon  it. 
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Tunior  of  the  anterior  wall  of  the  stomach  rarely  escapes  detection, 
even  in  its  earliest  stages.  It  changes  its  position  according  to  the  degree 
of  distention  of  the  stomach.  One  should  not,  however,  igiiore  the  pylorus 
as  the  seat  of  lesion  simply  because  the  tumor  does  not  happen  to  be  in  the 
ordinarily-accepted  position  for  pyloric  cancer.  Very  exceptionally  it  may 
be  found  to  the  right  of  the  median  line  below  the  level  of  the  umbilicus. 
When  the  stomach  is  displaced,  it  is  possible  for  pyloric  tumor  to  present 
itself  as  a  prominence  to  the  left  of  the  median  line*  Occasionally  mistakes 
may  be  made  respecting  the  character  of  the  growth  because  the  pulsations 
of  the  abdominal  aorta  are  felt  through  it* 

The  fact  that  the  tumor  changes  its  position  after  distention  of  the 
stomach  is  of  itself  of  diagnostic  value.  For  example,  a  tumor  that  is 
readily  palpable  when  the  organ  is  empty,  but  disappears  after  distention, 
is  almost  certainly  situated  in  the  posterior  gastric  wall. 

3.  PercUSSion.~A  proper  understanding  of  the  value  of  percussion 
as  a  means  of  diagnosing  gastric  disorders  demands  a  consideration  of  facts 
bearing  on  the  varj'ing  physical  conditions  of  the  normal  stomach.  It 
must  be  remembered  that  the  stomach,  aside  from  its  cardiac  extremity,  is 
not  a  fixed  organ,  altering  its  position  by  reason  of  its  different  degrees  of 
distention,  whether  by  food  or  gases.  Then,  too,  it  is  readily  displaced  by 
pressure,  as  from  pleuritic  effusion,  ascites,  and  abdominal  tumors.  It 
should  also  be  kept  in  mind  that  there  is  no  standard  by  which  the  actual 
normal  capacity  of  the  stomach  can  be  gauged  ;  2000  cubic  centimeters 
have  been  assigned  arbitrarily  as  the  limit  beyond  which  it  cannot  go  with- 
out being  designated  large  or  dilated.  At  the  same  time,  such  a  large 
capacity  is  abnormal  in  many  individuals.  In  each  case  one  should 
endeavor  to  determine  what  is  the  normal  of  the  individual.  Another  diffi- 
culty arises  from  the  variations  in  the  size  of  the  stomach  in  cases  in  which 
its  walls  are  relaxed. 

It  is  now  in  order  to  detail  the  normal  outlines  of  the  stomach  as 
obtained  by  percussion.  As  this  organ  always  contains  gas,  percussion 
ehcits  a  clear,  low-pitched,  tympanitic  note.  This  will  be  modified  by  tlie 
presence  of  solids  or  liquids,  or  by  undue  flatulent  distention  ;  in  the  latter 
case,  the  sound  assuming  a  metallic  quality. 

Inasmuch  as  a  large  portion  of  the  stomach  is  situated  beneath  the 
liver  and  diaphragm,  its  upper  limits  cannot  be  discovered  by  percussion. 
Normally  there  is  an  area  which  lies  within  our  capabilities,  and  this  area 
may  be  described  as  follows  :  (tt)  Traubes  stfnilitnar  space.  This  is  an 
area  of  tympanitic  resonance  included  between  the  following  lines :  Above, 
a  slightly  arched  line  from  the  si.xth  intercostal  cartilage  in  the  parasternal 
line  to  the  ninth  in  the  mid-axillary  line  ;  to  the  left  by  the  anterior  ^dgiz 
of  the  spleen  ;  and  below  by  the  left  co.stal  margin.  Briefly,  it  covers  that 
portion  of  the  stomach  which  lies  in  contact  with  the  thoracic  walls.   Above, 
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this  area  is  to  be  delimited  from  pulmonary  structure,  which  is  best  done 
by  percussing  from  stomach  to  lung,  {b)  Anteriorly  is  a  portion  of  the 
abdominal  walls,  beneath  which  lies  the  anterior  wall  of  the  stomach,  and 
this  area  gives  gastric  tympanitic  resonance.  On  the  left  it  is  bounded  by 
the  semilunar  space  just  described.  On  the  right  it  is  limited  by  the 
hepatic  dullness ;  while  below,  and  following  a  curved  line,  it  extends  to 
one  or  two  finger-breadths  above  the  umbilicus. 

The  organs,  then,  which  are  adjacent  to  the  stomach,  and  the  points 
of  contact  which  are  to  be  delimited  by  percussion,  are  the  lungs,  the  liver, 
the  spleen  and  the  colon.  The  percussion-outlines  separating  the  stomach 
tympany,  on  the  one  hand,  from  the  characteristic  sounds  of  the  lungs, 
liver  and  spleen  on  the  other,  can  vary  only  as  these  organs  assume  a 
pathological  state.  The  lower  limit,  that  separating  the  stomach  from  the 
colon,  is  the  most  important,  and  at  the  same  time  the  most  difficult  to 
determine.  Still,  the  problem  is  one  capable  of  satisfactory  solution  if  care 
is  practised.  Ordinarily  the  percussion-note  over  the  colon  is  higher  in 
pitch  than  that  over  the  stomach.  Sometimes,  however,  the  stomach  con- 
tains but  little  gas,  and  the  colon  is  greatly  distended,  and  then  one  will 
encounter  some  difficulty  in  reaching  a  decision.  E^ven  then  a  practised 
ear  can  detect  a  line  at  which  the  percussion-note  changes,  and  which  in 
all  probability  marks  the  line  of  the  greater  curvature  of  the  stomach.  If 
the  physician  wishes  to  be  positive  as  to  the  result,  he  may  distend  the 
stomach  with  carbonic  acid  gas,  when  all  difficulty  will  disappear ;  or  he 
may  have  the  patient  drink  a  full  glass  of  water,  and,  percussing  with  the 
patient  in  the  upright  posture,  will  discover  a  line  of  dullness  marking  the 
lower  boundary  of  the  stomach.  If  this  line  is  lower  than  normal,  he 
may  make  further  application  of  this  procedure  to  determine  whether  the 
stomach  is  dilated  or  displaced  downwards.  In  the  case  of  displacement 
or  relaxation  of  the  gastric  supports,  the  line  of  dullness  will  be  found 
to  be  still  lower,  on  percussion,  after  the  patient  has  taken  a  second  glass 
of  water. 

Auscultatory  percussion  is  ofttimes  more  accurate  than  simple 
percussion  in  delimiting  the  outlines  of  the  stomach.  The  chest-piece  of 
the  stethoscope  should  be  placed  over  the  fundus.  Then  percussion  should 
be  practised,  starting  at  a  point  some  distance  from  the  instrument  and 
gradually  approaching  it  until  the  sound  of  gastric  tympany  is  obtained. 
Then  the  same  procedure  is  repeated  again  and  again,  each  time  in  a  dif- 
ferent line,  centering  in  the  position  of  the  bell  of  the  stethoscope.  Aus- 
cultatory percussion  is  especially  valuable  in  determining  whether  a  tumor 
discovered  by  percussion  or  palpation  belongs  to  the  stomach,  as  the  dull- 
ness produced  over  it  in  that  case  presents  important  differences  from  what 
is  observed  in  cases  of  hepatic  and  gall-bladder  enlargements. 

Diminution  of  the  area  of  gastric  tympany  results  from  encroach- 
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ment  of  neighboring  organs  and  tissues.     The  following  clinical  conditions 
are  to  be  mentioned  in  this  connection  : 
(i)  Enlargements  of  the  spleen. 

(ii)  Enlargements  of  the  left  lobe  of  the  liver. 

(iii)  Cardiac  hypertrophy  and  dilatation. 

(iv)  Pericardial  effusion. 

(v)  Left-sided  pleural  effusion. 

Diminished  gastric  tympany  below  can  occur  only  when  the  stomach 
is  below  the  normal  standard  in  size,  or,  exceptionally,  when  the  organ  is 
maintained  in  an  abnormal  position  by  adhesions.  Diminution  in  the  size 
of  the  stomach  can  be  diagnosed  with  certainty  after  the  organ  has  been 
distended  with  carbonic  acid  gas. 

In  left-sided  pleural  effusion,  one  of  the  earliest  physical  signs 
is  dullness  in  Traube's  semilunar  space.  As  the  effusion  increases,  the  dull- 
ness extends,  until  it  finally  may  involve  the  entire  area.  In  croupous  pneu- 
monia there  is  no  alteration  in  the  percussion-sounds  over  Traube's  space. 

The  gastric  tympanitic  area  is  increased  above  by  causes  out- 
side of  the  stomach,  and  these  relate  entirely  to  disease  of  adjacent  organs. 
They  are  as  follows  : 

(i)  Cirrhosis  and  other  diseases  of  the  liver,  attended  by  diminished 
size  of  that  organ. 

(ii)  Retraction  of  the  lung,  dependent  upon  old  pleurisies  and  other 
inflammatory  diseases. 

(iii)  Flatulent  distention  and  dilatation,  which  may  bring  about  dis- 
placement of  the  thoracic  viscera ;  the  increased  gastric  tympany  in  the 
upward  direction  being  manifest  especially  in  Traube's  semilunar  space. 

In  dilatation  and  prolapse  of  the  stomach,  the  increased  tympany  is 
found  in  a  downward  direction,  in  addition  to  the  increase  in  Traube's 
space. 

4.  Auscultation. — While  the  value  of  auscultation  in  the  diagnosis 
of  diseases  of  the  stomach  is  not  as  great  as  the  procedures  already  men- 
tioned, nevertheless  it  gives,  at  times,  information  that  is  by  no  means  un- 
important ;  hence  it  should  never  be  neglected.  Systematic  auscultation 
should  take  cognizance  of  the  following  : 

(a)  The  Deglutition  Sounds. — These  are  two  in  number,  known 
as  the  first  and  second  deglutition  sounds.  They  are  best  heard  with  the 
stethoscope  over  the  ensiform  cartilage.  The  first  sound  takes  place  at 
the  moment  of  swallowing.  It  is  very  often  absent.  The  second  sound 
follows  the  first  after  an  interval  of  seven  or  eight  seconds.  When 
present  in  their  normal  relations,  we  are  justified  in  assuming  that  the 
cardiac  orifice  is  normally  patent.  When  both  sounds  are  absent,  we  may 
suspect,  other  phenomena  confirming  the  suspicion,  that  there  is  stenosis 
at  the  cardiac  orifice. 
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During  the  act  of  drinking,  auscultation  discovers  trickling  sounds, 
caused  by  the  water  rolling  down  the  sides  of  the  stomach.  By  carefully 
locating  these  sounds,  one  is  enabled  to  judge  of  the  size  and  location  of 
the  stomach.  This  procedure  can  hardly  be  said  to  have  very  great  value, 
as  other  measures  of  easier  application  give  us  the  necessary  information. 
The  same  may  be  said  of  Rosenbach's  suggestion,  namely,  that  the 
stomach  be  partly  filled  with  water,  and  a  tube  introduced.  Air  is  then 
blown  into  the  stomach,  with  the  end  of  the  tube  in  the  water.  Ausculta- 
tion discovers  the  bubbling,  and  by  changing  the  depth  of  the  tube,  one 
judges  of  the  size  of  the  stomach.  There  can  hardly  be  any  doubt  of  the 
reliability  of  the  information  imparted  by  this  procedure ;  but,  as  already 
stated,  it  is  not  a  method  of  practical  value  in  the  consulting-room. 

{b)  Friction  Murmurs. — When  the  peritoneal  surfaces  have  been 
roughened  by  inflammation,  friction  murmurs  may  be  heard  during  the 
movements  of  respiration. 

The  respiratory  movements  may  produce  another  sound  when  the 
stomach  is  greatly  distended  with  gas.  The  parietal  peritoneal  surface, 
gliding  over  the  distended  visceral  membrane,  sets  up  vibrations  in  the  lat- 
ter, which  have  been  compared  to  the  sounds  of  a  violoncello. 

{c)  Sizzling  Sounds.— The  name  describes  the  character  of  the 
sounds.  Their  presence  indicates  that  food  is  stagnant  and  undergoing 
fermentation  in  the  stomach. 

{d)  Succussion  and  Spladshing  Sounds.— (i)  A  splashing  sound 
which  is  produced  by  the  movements  of  the  stomach  as  it  rises  and  falls  with 
respiration,  (ii)  A  sound,  first  described  by  Hippocrates,  elicited  by  shak- 
ing the  patient,  and  dependent  for  its  existence  upon  the  presence  of  air  and 
liquid  in  the  stomach,  if  that  organ  is  enlarged.  It  does  not  afford  much 
information.  The  same  sound  may  occur  when  the  patient  turns  over  in 
bed  suddenly. 

[e)  Gurgling  Sounds. — These  may  be  heard  a  distance  from  the  pa- 
tient. In  one  group  of  cases  the  sounds  are  produced  by  contraction  of 
the  stomach  when  that  organ  contains  nothing  but  air  or  gas,  as  when  one 
is  hungry.      It  is  sometimes  called  the  growling  stomach. 

(/)  Ringing  sounds,  due  to  the  action  of  the  stomach  as  a  resonating 
chamber  in  transmitting  the  sounds  of  the  heart,  possess  no  clinical  sig- 
nificance. 

The  lowermost  limit  at  which  splashing  sounds  can  be  heard  after 
drinking  should  never  be  below  the  umbilicus.  This  splashing  sound  is  an 
evidence  of  atony.  The  greater  the  atony,  the  smaller  the  quantity  of 
liquid  necessary  to  produce  the  sound. 

5.  Examination  of  the  Gastric  Contents.— Valuable  as  is  the 
information  to  be  obtained  by  chemical  examination  of  the  gastric  contents, 
this  procedure  should  not  be  resorted  to  indiscriminately.      It  is  indicated 
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only  in  cases  in  which  evidence  as  to  certain  secretory  conditions  is  wanted. 
It  is  foolish  to  resort  to  it  for  the  purpose  of  adding  to  the  diagnostic  pro- 
cedures already  practised  on  the  patient.  Accidents  have  been  known  to 
follow  the  use  of  the  tube  ;  hence  the  condition  of  the  patient  should  be 
thoroughly  understood  before  starting  the  examination.  The  conditions 
which  ctintra-indicate  its  use  are  the  following  : 

(a)  Heart  Diseases,  with  Falling  Compensation.— The  violent 
gagging  and  vomiting  which  may  be  excited  is  capable  of  adding  to  the 
difficulties  of  an  already  overburdened  heart,  producing  cyanosis,  and  even 
death. 

(d)  Aortic  aneurysm  is  a  contra-indication.forthe  same  reason  that 
it  is  a  contra-indi cation  to  the  passage  of  the  sound  in  tesophageal  ob- 
struction.     It  may  produce  rupture, 

(1)  Advanced  Arterial  Degenerations. ^It  is  not  advisable  to  use 
this  method  of  examination  in  persons  of  advanced  years  with  atheromatous 
vessels,  because  of  the  liability  to  rupture  during  violent  attacks  of  vomit- 
ing. For  the  same  reason,  when  a  patient  has  recently  had  an  apoplectic 
seizure  the  measure  is  contra-indicated,  as  the  bleeding  may  be  renewed. 
Fortunately  the  examination  is  rarely  called  for  in  such  cases. 

(>/ )  Nor  should  it  be  employed  in  the  advanced  stages  of  any 
chronic  disease,  as  tuberculosis,  etc.  Again,  it  is  difficult  to  see  why 
this  Homing  is  necessary ;  but  it  is  a  fact  that  some  physicians  have  a 
rage  for  carr>  ing  examinations  to  an  extreme,  and  have  been  known  to  use 
the  tube  as  a  routine  measure. 

(r)  The  tube  should  never  be  used  during  the  course  of  febrile 
affections. 

(/)  It  should  never  be  employed  in  cases  of  suspected  ulcer,  un- 
less it  is  important  to  make  a  differentiation  from  cancer.  I'nder 
no  circumstances  should  the  tube  be  introduced  when  there  has  been  recent 
htematemesis. 

{^)  In  acute  gastritis  the  diagnosis  is  self-evident,  without  the  ex- 
amination. The  stomach  irritability,  too,  will  be  increased  by  the  tube. 
The  local  condition  calls  for  complete  rest  of  the  parts. 

A  proper  examination  of  the  gastric  contents  demands  that  the 
materials  examined  be  obtained  under  fixed  and  unvarying  conditions. 
Hence  the  gastric  contents  should  be  obtained  under  fixed  and  varying 
conditions,  which  can  only  be  when  removed  at  a  definite  hour  after  taking 
a  standard  meal.  It  will  not  do  to  wait  for  the  patient  to  vomit  In  order 
to  obtain  a  specimen,  although  conditions  are  conceivable  under  which 
wc  are  content  with  this  makeshift.  Vomited  specimens  may  be  obtained  at 
a  time  when  the  contents  are  not  in  fit  condition  for  examination,  so  that 
the  information  obtained  is  unreliable.  Various  test -meals  have  been  pro- 
posed.    The  one  most  commonly  used  is  the  simplest,  and  is  known  as 
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Fig.  40. 


EwaJd's  Test-Breakfast. —The  patient  takes  in  the  morning,  when 
the  stomach  is  empty,  a  breakfast  consisting  of  a  roll  and  a  half-pint  of  plain 
tea  or  water.  The  gastric  contents  are  ready  for  examination  one  hour  after 
the  meal. 

Leube  and  Reigers  test-dinner  is  also  popular,  though  much  less 
frequently  used  than  the  above.  The  patient  takes  about  one-half  pint  of 
soup,  a  piece  of  beef  or  beefsteak,  some  potatoes,  and  a  roll.  The  exam- 
ination is  made  three  to  four  hours  later. 

Hemmeter  advises  a  double  test-meal,  as  follows :  8  a.m.,   i 

small  piece  of  beef,  scraped  and  broiled, 
80  grm.  ;  30  grm.  boiled  rice ;  i  glass 
of  milk  and  a  piece  of  bread.  Four 
hours  later  an  Ewald's  test-breakfast  is 
given.  The  advantages  claimed  for  this 
method  is  that  **  we  may,  in  a  large 
number  of  instances,  recognize  condi- 
tions of  gastric  motility  and  secretion 
before  we  analyze  the  contents.  For 
instance,  total  disappearance  of  the  en- 
tire breakfast  meal  points  to  a  normal 
digestion.  Absence  of  all  proteids — 
beef  and  egg — and  presence  of  consider- 
able carbonates — rice  and  bread — points 
to  hyperchlorhydria ;  and,  again,  ab- 
sence of  carbohydrates  and  presence  of 
some  of  the  beef  and  egg  points  to  hypo- 
chlorhydria,  subacidity,  or  anacidity. 
Presence  of  the  entire  meal,  with  per- 
haps milk  uncurdled,  means  impaired 
motility  with  atrophy  of  gastric  mucosa, 
absence  of  acid,  enzymes,  and  pro-en- 
zymes. If  the  entire  breakfast  has  dis- 
appeared, the  status  of  the  gastric  secre- 
tions may  be  ascertained  from  the  Ewald 
test-breakfast,  which  is  still  present.** 
Notwithstanding  the  greater  inconvenience  of  the  preparation  for  this  meal, 
it  will  be  seen  that  there  arc  numerous  cases  in  which  its  use  will  be 
demanded. 

To  withdraw  the  gastric  contents  for  examination  we  may  resort 
to  one  of  the  following  methods  : 

a.  Expression  or  aspiration  through  the  stomach-tube. 

b.  Einhorn's  stomach-bucket. 

c.  Spallanzani  and  Edinger's  sponge  method. 


Showing;  position  of  receptacle  when  remov- 
ing gastric  contents  by  expression.  The 
necessary  retching  accompanying  the  act 
causes  the  patient  to  assume  other  atti- 
tudes than  the  ca«<v  one  seen  in  the  cut. 
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Fig,  4r, 


(  a)  Exprt'SsioH  or  aspiration  through  (he  stomach-tube.  The  tube  used 
for  this  purpose  should  be  a  short  stomach -tube  having  large  side-  and  end- 
openings.  To  its  outer  end  is  attached  a  piece  of  glass  tubing  about  four 
inches  in  length.  The  instrument  is  passed  in  the  manner  explained  when 
describing  the  use  of  the  oesophageal  sound.  Then  the  outer  end,  with  the 
glass  tube  attached,  is  placed  in  a  bottle  which  is 
held  by  the  patient,  who  is  now  instructed  to  bear 
down  as  if  at  stool.  At  the  same  time  the  physician 
gives  him  some  help  by  exerting  firm  pressure  on 
the  epigastrium.  These  combined  manipulations  are 
followed  by  prompt  expulsion  of  the  gastric  contents. 
Sometimes  the  presence  of  the  tube  excites  retching 
sufficiently  severe  to  bring  up  the  necessary  quantity 
through  the  tube  without  any  effort  on  the  part  of  Einhom- s  stomach-bucket. 
the  patient  or  physician. 

Sometimes  the  expression  method  fails,  though  it  has  never  been  my 
experience  to  have  it  do  this.  Then  we  must  resort  to  aspiration  for  re- 
moval of  the  stomach  contents.  For  this  purpose  we  may  use  a  Politzer 
bag  attached  to  the  outer  glass  tubing,  or  a  specially^onstructcd  bulb- 


The  stofnach- bucket  set. 


apparatus.  I  must  say,  however,  that  with  a  very  little  experience,  one  can 
nearly  always  obtain  the  gastric  contents  by  simple  expression.  Aspiration 
brings  with  it  increased  danger  of  damaging  the  gastric  mucous  membrane. 
(p)  Einhom  s  stomach-bucket  is  a  small  silver  vessel  similar  in  shape 
to  the  gelatine  capsules  in  common  use.     It  is  one  and  three-quarter  inches 
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long  by  three-quarters  of  a  cm.  wide.  It  has  large  perforations  at  the  top, 
to  one  of  the  partitions  of  which  is  attached  a  silken  thread.  Before  intro- 
duction, the  instrument  is  thoroughly  moistened  by  dipping  it  into  waters 
so  that  it  will  take  up  the  gastric  contents  more  readily.  The  bucket  is 
next  placed  in  the  pharynx,  and  the  patient  is  directed  to  swallow  a 
few  times.  It  usually  requires  one  or  two  minutes  for  it  to  reach  the 
stomach,  which  may  be  known  when  the  silken  string  has  been  played  out 
a  distance  of  sixteen  inches.  The  instrument  is  permitted  to  remain  in 
the  stomach  for  five  minutes,  by  which  time  it  is  usually  filled  with  the 
gastric  contents.  Then  it  is  withdrawn.  Just  as  it  reaches  the  cardiac 
orifice  a  sense  of  resistance  is  felt.  This  may  be  overcome  by  directing 
the  patient  to  swallow.  The  advantages  claimed  for  this  method  of  ob- 
taining the  specimen  are  that  it  does  not  cause  the  patient  much  incon- 
venience, is  devoid  of  danger  in  cases  in  which  ulcer  is  suspected  or 
where  there  has  been  recent  haematemesis,  and  that  it  is  especially  useful 
for  the  general  practitioner  who  desires  the  specimen  for  making  a  simple 
test  for  the  presence  of  hydrochloric  acid.  Its  objections  are  the  small 
quantity  of  contents  obtained,  the  liability  of  the  tube  being  filled  with 
oesophageal  mucus  during  its  introduction,  and  the  inability  of  some  people 
to  swallow  it.  The  clogging  of  the  instrument  with  mucus  may  be  ob- 
viated by  covering  the  openings  with  gelatine,  which  dissolves,  after  a 
short  time,  in  the  stomach. 

(c)  The  sponge  method  is  open  to  all  the  disadvantages  of  the  stomach- 
bucket,  besides  introducing  additional  ones  of  its  own.  The  sponge  is 
squeezed  out  during  its  withdrawal,  and  hence  is  deprived  of  much  of  its 
contents.  Then,  too,  it  also  absorbs  the  contents  of  the  pharynx  and 
oesophagus.  The  specimen  obtained  cannot,  therefore,  be  even  moderately 
pure. 

The  gastric  contents  having  been  obtained,  they  are  next  examined  as 
to  the  following  points  : 
i.   Quantity. 

ii.   Chemical  reaction. 

iii.  Total  acidity. 

iv.   Presence  of  free  hydrochloric  acid, 
v.  Presence  of  free  lactic  acid. 

vi.   Propeptone. 

vii.   Pepsin, 
viii.   Peptone. 

ix.   Rennet  ferment. 

X.   Dextrin. 

xi.   P>ythrodcxtrin. 

xii.   Achroodcxtrin. 

xiii.  Maltose. 
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(i)  The  Quantity, — Providing  the  stomach  is  empt>'  at  the  time  of 
taking  the  test -breakfast,  as  it  always  should  be  in  the  morning,  the  quan- 
tity of  gastric  contents  obtained  through  the  tube  should  be  not  over  40 
ex.  nor  under  20  c.c.  If  the  quantity  greatly  exceeds  these  figures,  we  may 
infer  the  presence  of  hypersecretion  ;  or,  if  no  contents  are  obtainable,  that 
there  is  undue  patency  of  the  pylorus. 

(ii)  The  Chemical  Reaction, — The  reaction  of  the  gastric  contents 
is  normally  acid  ;  rarely  is  it  found  otherwise,  even  in  disease.  The  acidity 
is  determined  by  means  of  htmus  paper,  which  is  turned  red  in  the  presence 
of  an  acid  reaction. 

Litmus,  however,  is  of  use  only  to  determine  an  absolute  acidity.  It 
reacts  whether  the  acidity  is  dependent  upon  free  acid  or  acid  salts.  For 
the  determination  of  free  acids  the  following  reagents  are  recommended  : 

A  weak  solution  of  congo-red  is  turned  blue  by  hydrochloric  acid,  and 
violet  by  organic  acids. 

Benzo-purpurin  solution  turns  dark-blue  in  the  presence  of  hydrochloric 
acid,  and  brownish-black  in  the  presence  of  butyric  or  lactic  acid. 

Clinically,  this  test  possesses  but  little  importance.  It  is  otherwise, 
however,  with  the  degree  of  acidity,— /^^A?/  aciditj,  as  it  is  called. 

(iii)  To  detennine  the  total  acidity,  the  following  reagents  and 
apparatus  are  necessar)' :  A  decinormal  solution  of  sodium  hydrate,  a  one 
per  cent,  alcoholic  solution  of  phenol-phthalein,  a  graduated  burette,  burette 
holder,  and  beaker.  Then  10  c.c.  of  the  filtered  gastric  contents,  to  which 
has  been  added  one  drop  of  the  phenol-phthalein  solution,  are  placed  in  the 
beaker.  The  burette  is  filled  with  the  decinormal  sodium  hydrate  solution, 
which  is  permitted  to  mi.x  with  the  gastric  contents  drop  by  drop.  As 
each  drop  falls  into  the  beaker  it  produces  a  red  color,  which  is  .speedily 
dissipated  at  first.  Finally  there  comes  a  time  in  the  course  of  the  process 
when  the  red  reaction  remains  permanent.  Then  the  process  is  stopped, 
and  the  quantity  of  sodium  hydrate  required  is  read  off  on  the  burette. 
This  figure  is  multiplied  by  10,  and  the  result  gives  us  the  total  acidity.  To 
illustrate  :  If  7.5  ex.  of  the  sodium  hydrate  solution  are  required  to  produce 
the  final  reaction,  then  the  total  acidity  is  75.  The  percentage  amount  of 
hydrochloric  acid  may  be  calculated  from  this  figure  by  multiplying  it  by 
0,00365.  Thus,  the  acidity  being  75,  the  percentage  of  hydrochloric  acid 
will  be  75  X  0.00365,  or  .27275  per  cent. 

Significance  of  Alterations  in  the  Total  Aciditj.— Diminished 
acidity,  as  a  rule,  indicates  diminished  gastric  secretion,  especially  of  hydro- 
chloric acid.  It  may  occur  in  organic  diseases  of  the  stomach,  or  in  con* 
stitutional  diseases  in  which  the  gastric  secretion  is  in  abeyance.  Hence  it 
may  be  noted  in  fevers  ;  various  blood  diseases,  as  chlorosis,  pernicious  anae- 
mia, etc.,  and  chronic  wasting  disorders  ;  and,  among  the  organic  diseases 
of  the  stomach,  those  associated  with  atrophy  of  the  gastric  mucous  mem- 
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brane,  as  chronic  gastric  catarrh  and  cancer.  It  has  been  claimed  that  di- 
minished acidity  may  be  symptomatic  of  a  neurosis.  Such  cases  are  open 
to  doubt,  and  the  diagnosis  should  be  reserved. 

Increased  acidity  may  be  dependent  upon  increase  of  the  hydrochloric 
acid  or  of  the  organic  acids.  The  significance  of  hyperacidity  must  depend, 
therefore,  upon  the  particular  chemical  element  to  which  it  is  due.  The 
reader  is  therefore  referred  to  later  paragraphs  in  which  the  special  indica- 
tions attendant  upon  increase  of  hydrochloric  acid  or  the  presence  of  lac- 
tic, butyric  and  acetic  acids  are  described. 

Normally,  from  four  to  six  cubic  centimetres  of  decinormal  solution  of 
sodium  hydrate  are  required  for  the  reaction,  making  the  normal  total 
acidity  vary  from  40  to  60. 

If  the  gastric  contents  are  alkaline,  the  degree  of  alkalinity  may  be 
determined  by  mixing  the  gastric  contents  with  the  phenol-phthalein  solu- 
tion as  before  ;  but  now  the  burette  should  be  charged  with  a  decinormal 
solution  of  hydrochloric  acid.  The  analysis  proceeds  as  before.  When 
sufficient  of  the  acid  is  added  to  the  gastric  contents  to  dissipate  the  red 
reaction  of  the  phenol-phthalein  with  the  alkaline  fluid,  the  process  is  ter- 
minated, the  quantity  of  hydrochloric  acid  used  is  noted,  and  the  result 
multiplied  by  10.     The  result  indicates  the  alkalinity. 

The  significance  of  alterations  in  the  total  acidity  varies  according  to 
the  variations  in  the  different  elements  which  go  to  make  it  up. 

(iv)  The  Presencd  and  Quantitative  Determination  of  BVee 
Hydrochloric  Acid. — Four  tests  are  in  common  use  for  determining  the 
presence  of  free  hydrochloric  acid  in  the  gastric  contents.  Giinzburg's  is 
the  favorite  with  the  majority  of  clinicians.  The  reagent  is  prepared  as 
follows  : 

Vanillin,  ..........        I  part. 

Phloroglucin,    .........       2  parts. 

Alcohol, 30  parts. 

It  is  claimed  by  some  that  the  test  is  made  more  delicate  by  using  a 
more  dilute  solution,  i.e.,  by  taking  100  instead  of  30  parts  of  alcohol. 
Gimzburg's  solution  is  perishable.  Still,  it  may  be  kept  for  a  year  or  more 
if  placed  in  dark -glass  bottles,  protected  from  light  and  air.  To  make  the 
test,  place  one  or  two  drops  of  the  gastric  contents  on  a  porcelain  capsule, 
and  add  one  or  two  drops  of  the  reagent.  Then  heat  gently  over  an  alco- 
hol flame.  If  free  hydrochloric  acid  is  present,  there  will  appear  bright-red 
or  carmine  lines  or  patches,  especially  marked  at  the  periphery  of  the  dried 
materials.  The  quantity  of  free  hydrochloric  acid  may  be  determined 
roughly  by  the  intensity  of  the  reaction.  It  is  claimed  that  Giinzburg's  re- 
agent will  detect  i  part  of  hydrochloric  acid  in  20,000  parts  of  diluent. 

Dimethylamidoazobenzol  is  as  delicate  as  the  Giinzburg  test.  A 
one-half  of  i  per  cent,  solution  in  alcohol,  known  as  Topfer's  solution,  is 
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employed.     One  drop  of  this,  added  to  some  of  the  filtered  gastric  con- 
tents, produces  a  rose-red  color  if  free  hydrochloric  acid  is  present. 

Boas's  resorcin  test  is  a  favorite  with  many.  The  reagent  is  pre- 
pared as  follows : 

Resorcin,      ..........         5.0 

Sacchar.  alW, 3.0 

Alcohol,  ad, loo.o 

The  test  is  made  in  the  same  way  as  that  of  Giinzburg.  The  result 
is  a  cherry-red  reaction.  The  test  is  a  reliable  one,  but  less  sensitive  than 
that  of  Giinzburg.  It  has  the  great  merit  of  cheapness.  The  solution, 
moreover,  keeps  well. 

TropSBolin  06  is  also  recommended  by  Boas.  A  few  drops  each  of 
a  saturated  solution  of  tropaeolin  06  and  gastric  contents  are  placed  in  a 
porcelain  capsule  and  well  smeared  over  the  sides  of  the  dish  by  rotating 
it.  The  whole  is  heated  over  an  alcohol  flame.  If  free  hydrochloric  acid 
is  present,  there  will  appear  lilac-blue  to  blue  streaks. 

The  actual  quantity  of  hydrochloric  acid  present  may  be  determined 
from  the  total  acidity  as  described  in  a  previous  paragraph  ;  or,  one  of  the 
following  methods  may  be  employed. 

Oiinzburg's  reagent,  as  already  stated,  is  capable  of  determining  i 
part  of  hydrochloric  acid  in  20,000  parts  of  diluent.  This  fact  may  be 
utilized  by  diluting  the  gastric  fluid  until  the  reaction  can  no  longer  be  ob- 
tained. If,  for  example,  there  is  no  reaction  after  diluting  beyond  five 
times,  hydrochloric  acid  is  present  in  the  proportion  of  5  to  20,000,  etc. 
This  method  is  rather  tiresome,  hence  is  seldom  employed. 

Topfer's  dimethylamidoazobenzol  method  is  both  reliable  and 
easy  of  application.  Two  or  three  drops  of  Topfer's  solution  are  added  to 
10  c.c.  of  gastric  contents.  A  decinormal  solution  of  sodium  hydrate  is 
placed  in  a  burette  and  permitted  to  mix  with  the  gastric  contents  drop 
by  drop.  As  soon  as  a  sufficient  quantity  of  the  alkali  to  neutralize  the 
free  hydrochloric  acid  is  used,  the  rose- red  reaction  of  the  Topfer  solu- 
tion with  the  gastric  contents  disappears.  The  quantity  of  sodium  hydrate 
used  is  then  noted,  and  multiplied  by  0.00365.  This  gives  the  percentage 
of  free  hydrochloric  acid. 

The  determination  of  the  actual  quantity  of  free  hydrochloric  acid 
does  not  always  lead  to  accurate  conclusions,  because  a  certain  quantity  of 
that  reagent  is  apt  to  combine  with  the  albuminous  and  other  substances 
found  in  the  stomach.  Hence  there  are  times  when  a  knowledge  of  the 
amount  of  combined  hydrochloric  acid  is  important.  This  maybe  obtained 
by  an  extension  of  the  Topfer  method,  just  described. 

A  few  drops  of  a  i  per  cent,  watery  solution  of  alizarin  mono-sulpho- 
nate  of  sodium  are  added  to  10  c.c.  of  gastric  contents.     This  mixture  is 
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titrated  with  a  decinormal  solution  of  sodium  hydrate  until  a  clear  violet 
reaction  is  obtained.  This  result  occurs  only  when  sufficient  alkali  has 
been  added  to  neutralize  the  acidity  of  hydrochloric  acid,  organic  acids, 
and  acid  salts.  Combined  hydrochloric  acid  has  no  effect  on  it.  Now,  if 
we  subtract  the  acidity  as  obtained  when  determining  the  amount  of  free 
hydrochloric  acid  from  the  result  just  obtained,  we  determine  the  amount 
of  acidity  dependent  upon  organic  acids  and  acid  salts. 

Significance  of  Alterations  in  the  Secretion  of  Hydrochloric 
Acid. — Diminution  in  the  amount  of  free  hydrochloric  acid  means  altera- 
tions in  the  secretory  functions  of  the  gastric  mucous  membrane,  and  gen- 
erally signifies  atrophy  of  the  mucous  membrane.  In  the  early  days  of 
the  clinical  study  of  the  chemistry  of  the  stomach,  absence  of  free  hydro- 
chloric acid  was  heralded  as  an  unfailing  sign  of  cancer  of  the  stomach. 
It  is  now  recognized  that  hydrochloric  acid  is  absent  in  cases  of  gastric 
cancer  only  when  the  disease  has  caused  atrophy  of  the  glandular  struc- 
tures. This,  it  is  true,  is  a  common  result,  but  by  no  means  an  invariable 
one.  The  gastric  disorders  attended  by  diminished  or  absent  secretion  of 
free  hydrochloric  acid  are  as  follows  : 

Cancer. 

Chronic  gastric  catarrh. 

Atrophy  of  the  stomach. 

Achylia  gastrica.     (Absence  of  gastric  secretion.) 

The  statement  that  hydrochloric  acid  may  be  entirely  absent  from  the 
gastric  contents  in  some  cases  of  hysteria  and  neurasthenia  is,  in  my  opinion, 
sadly  in  need  of  confirmation.  In  all  such  seen  by  me,  notwithstanding 
the  neurotic  character  of  the  associated  symptoms,  the  subsequent  histories 
of  the  cases  proved  the  anachlorhydria  to  be  due  to  organic  changes. 

Increased  production  of  hydrochloric  acid  (hyperchlorhydria) 
occurs  in 

Irritative  dyspepsia. 

Gastric  ulcers. 

Neuroses  of  the  stomach. 

V.  The  Presence  or  Absence  of  Lactic  Acid. — The  best  test  for 
the  presence  of  lactic  acid  in  the  gastric  contents  is  Uffelmann's,  the  reagent 
for  which  is  prepared  as  follows :  Add  a  few  drops  of  pure  carbolic  acid  to 
a  weak  solution  of  ferric  chloride,  the  result  being  an  amethyst-blue  fluid. 
To  the  reagent  as  thus  prepared  a  few  drops  of  gastric  contents  are  added, 
and  if  lactic  acid  be  present,  the  solution  will  change  to  a  canary  yellow. 
The  fatty  acids  give  an  ashy-gray  reaction  ;  inorganic  acids  decolorize  the 
fluid. 

The  reaction  of  lactic  acid  with  Uffelmann's  reagent  may  be  simulated 
by  the  presence  of  phosphates.  To  avoid  this  difficulty,  the  lactic  acid 
may  be  separated  from  the   gastric   contents  by  shaking  the  latter  with 
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double  the  quantity  of  ether.  The  mixture  is  then  permitted  to  settle^ 
when  the  ethereal  solution  is  removed  and  the  ether  evaporated,  A  watery 
solution  is  made  of  the  residue,  and  the  Uflelmann  test  is  applied  as 
before. 

Arnold  suggests  a  test  which  he  declares  to  be  reliable,  and  free  from 
error.  Two  solutions  are  employed:  (a)  A  0.2  c.c.  of  a  saturated  solu- 
tion of  gentian  violet  in  500  c.c.  of  distilled  water ;  and  (d)  tincture 
of  the  chloride  of  iron,  5  ex.  in  200  ex.  of  distilled  water.  To 
I  ex.  of  the  gentian  violet  solution  add  1  drop  of  the  ferric  chloride,  the 
result  being  a  blue  fluid.  To  this  mixture  add  a  few  drops  of  gastric 
contents.  If  lactic  acid  is  present,  a  yellowish  or  greenish  color  will 
appear. 

Kalling's  Test. — To  2  c.c.  of  gastric  contents  are  added  ten  times 
that  quantity  of  water.  To  this  mixture  are  added  one  or  two  drops  of  a 
5  per  cent,  aqueous  solution  of  perchloride  of  iron.  If  lactic  acid  is 
present,  a  distinct  green  color  will  be  perceived  on  holding  the  tube 
against  a  white  background. 

A  quantitative  estimate  of  the  lactic  acid  in  the  gastric  juice  need  not 
be  exact  for  clinical  purposes.  Valuable  approximate  results  are  obtain- 
able by  Strauss's  method.  For  this  purpose  a  mixing  funnel  has  been  de- 
vised. At  its  lower  end  is  a  small  stopcock.  The  body  of  the  funnel  is 
marked  at  5  ex.,  and  again  at  25  ex.  The  funnel  is  filled  to  the  5  ex. 
mark  with  the  filtered  gastric  fluid,  and  then  ether  is  added  to  the  25  c.c. 
mark.  The  whole  is  well  shaken,  and  then  allowed  to  separate,  when  the 
fluids  are  permitted  to  run  out  until  the  5  c.c.  mark  is  reached.  Next  dis- 
tilled water  is  added,  to  25  c.c,  and  two  drops  of  tincture  of  chloride  of 
iron  added,  1:10.  The  mixture  is  well  shaken.  If  lactic  acid  is  present  in 
greater  proportion  than  1  in  1000  a  marked  green  color  will  be  produced  ; 
if  in  smaller  proportion,  a  pale-green  hue. 

Significance  of  the  Presence  of  Lactic  Acid,— When  lactic  acid 
is  found  in  the  gastric  contents,  it  must  have  been  introduced  in  the  food 
or  it  must  have  been  formed  by  fermentation-changes.  In  the  latter  case  it 
constitutes  an  important  sign  of  cancer,  being  present  in  the  majority  of 
cases  of  that  disease.  It  is  absent,  however,  when  the  power  of  the  stom- 
ach to  empty  itself  is  unimpaired.  If,  however,  lactic  acid  is  found  to  be 
present  and  hydrochloric  acid  absent,  and  especially  if  there  be  impairment 
of  the  motor-powder  of  the  stomach,  it  is  fairly  certain  that  cancer  of  the 
stomach  exists,  although  00  tumor  is  palpable.  The  absence  of  lactic  acid 
must  not  be  accepted  as  disproving  the  presence  of  cancer. 

Lactic  acid  is  found  normally  only  when  introduced  in  the  food,  as 
after  a  meal  of  meat.  Small  traces  are  obtainable  after  Ewald's  test-break- 
fast. If  absolute  accuracy  is  demanded,  in  testing  for  the  acid  it  is  neces- 
sary to  give  a  test*meal  which  will  not  yield  the  lactic  acid.      For  this  pur- 
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pose  Boas  has  recommended  the  following :  One  or  two  litres  of  oatmeal 
gruel,  to  which  a  little  salt  has  been  added.  The  gastric  contents  are  to  be 
obtained  by  expression  one  hour  after  taking  the  meal. 

vi.  The  Detection  of  Propeptone.— The  most  readily-applied  test 
for  the  presence  of  propeptone  is  the  addition  of  some  saturated  solution  of 
common  salt  to  an  equal  quantity  of  gastric  contents.  If  propeptone  is 
present,  a  turbidity  proportionate  to  its  amount  will  appear.  Sometimes 
the  reaction  will  not  take  place.  Then  one  or  two  drops  of  acetic  acid  are 
to  be  added  to  the  mixture  ;  in  which  case,  if  propeptone  is  present,  the 
turbidity  will  appear.  This  cloudiness  is  dissipated  by  heat,  but  the  pre- 
cipitates form  anew  on  cooling. 

vii.  The  Detection  of  Peptone.— The  mixture  resulting  from  the 
preceding  test  for  propeptone  is  filtered.  The  filtrate  is  made  strongly  alka- 
line by  adding  sodium  hydrate  solution.  Next  a  few  drops  of  a  I  per  cent, 
solution  of  cupric  sulphate  are  added.  If  peptone  is  present,  there  will 
occur  a  purplish  or  violet-red  reaction. 

viii.  For  the  detection  of  pepsin,  take  a  disc  of  coagulated  white  of 
egg,  I  c.c.  in  diameter  and  i  mm.  in  thickness.  This  is  placed  in  5  c.c.  of 
filtered  gastric  contents  in  a  test-tube,  and  kept  at  the  temperature  of  the 
body  for  a  number  of  hours.  If  pepsin  is  present  in  normal  quantity,  the 
disc  will  have  been  dissolved  at  the  end  of  two  to  six  hours. 

ix.  Rennet  Ferment. — To  determine  the  presence  of  the  rennet  fer- 
ment, three  or  four  drops  of  the  gastric  filtrate  are  added  to  about  5  c.c.  of 
milk  in  a  test-tube.  The  mixture  is  then  kept  at  blood-heat  in  a  cup  of 
warm  water  (temp.  100°  F.)  for  about  fifteen  minutes,  when,  if  the  ferment 
is  present  in  normal  quantity,  the  milk  should  be  curdled.  In  order,  how- 
ever, to  be  positive  that  it  is  present,  the  process  should  be  continued  for 
an  hour  without  producing  coagulation  of  the  milk. 

To  determine  the  presence  of  rennet  zymogen,  the  mixture  used  in 
the  experiment  just  described  has  added  to  it  a  few  drops  of  a  i  per  cent. 
calcium  chloride  solution,  and  is  permitted  to  stand  for  a  few  minutes.  If 
rennet  zymogen  is  present,  coagulation  will  take  place  in  a  few  minutes. 

X.  Examinations  for  peptone,  propeptone,  pepsin,  etc.,  simply 
reveal  the  fact  that  the  gastric  juice  is  of  normal  quality  and  quantity. 
The  information  obtained  docs  not  afford  information  of  sufficient  clinical 
value  to  demand  their  routine  use  in  the  examination  of  the  gastric  contents. 

xi.-xiii.  Erythrodextrin,  Dextrin,  Achroodextrin,  and  Maltose. 
— The  same  reagent  is  used  for  determining  the  presence  of  each  of  these 
substances,  which  are  all  products  of  starch  digestion.  This  reagent  is 
made  as  follows  : 

loiline,       .  .........         O.I 

Potasbium  iodide,  ........  0. 2 

A(iucu  deslillata,  ........     200.00 
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A  few  drops  of  this  are  added  to  the  filtered  gastric  contents.  If 
dextrine  be  present,  the  fluid  is  turned  blue ;  if  erythrodextrin,  a  red  color 
is  produced  ;  achroodextrin  changes  it  to  a  yellowish  hue ;  while  maltose 
effects  no  change  in  the  color  of  the  reagent. 

These  reactions  are  mainly  of  importance  in  determining  the  extent  of 
starch  digestion  in  cases  of  hyperacidity  or  increased  gastric  secretion. 
The  starches  should  be  digested  completely  one  hour  after  taking  into  the 
stomach ;  hence,  normally,  the  iodine  should  not  be  changed  in  color  after 
this  time. 

To  Determine  the  Absorptive  Power  of  the  Stomach.— The 
favorite  method  for  determining  the  absorptive  power  of  the  stomach  is  that 
suggested  by  Penzoldt  and  Faber.  The  patient  takes  three  grains  of  iodide 
of  potassium  in  a  gelatine  capsule.  Care  is  taken  that  none  of  the  drug  is 
on  the  outside  of  the  capsule,  otherwise  it  will  contaminate  the  saliva.  After 
a  short  time,  the  saliva  is  tested  for  iodine  every  minute  or  so  in  the  follow- 
ing way  :  Strips  of  paper  saturated  with  starch  and  dried  are  moistened 
with  the  saliva,  and  then  touched  with  fuming  nitric  acid.  If  iodine  is 
present  in  the  saliva,  a  blue  reaction  takes  place.  Normally,  this  should 
appear  in  six  and  a  half  to  ten  minutes. 

Herschell's  method  requires  that  the  patient  take  three  grains  of  pow- 
dered rhubarb  in  a  capsule.  If  the  absorptive  function  of  the  stomach  is 
normal,  the  rhubarb  will  be  manifest  in  the  urine  in  fifteen  minutes,  it  being 
detected  in  that  fluid  by  a  red  reaction  with  liquor  potassae. 

To  Determine  the  Motor-Power  of  the  Stomach.— This  question 
resolves  itself  into  the  determination  of  the  ability  of  the  stomach  to  empty 
itself  within  a  reasonable  time  after  a  meal.  For  all  practical  purposes  we 
may  rest  satisfied  with  the  motor-function  of  the  stomach  if  the  organ  is 
empty  in  the  morning  on  waking.  Leube's  test  takes  cognizance  of  this 
fact.  He  suggests  that  the  stomach  be  washed  out  about  six  or  seven  hours 
after  a  meal.  If  at  that  time  no  food-particles  are  found  in  the  washings, 
the  motor-power  may  be  regarded  as  normal. 

Ewald's  salol-test  depends  upon  the  fact  that  this  drug  when  exposed 
to  the  action  of  alkaline  fluids  is  decomposed  into  salycylic  acid  and  phenol. 
The  acid  gastric  contents  have  no  effect  on  the  salol  as  long  as  it  remains 
in  the  stomach.  As  soon  as  it  enters  the  intestinal  tract,  decomposition 
takes  place.  The  salicylic  acid  is  absorbed,  and  is  excreted  by  the  kidneys 
as  salicyluric  acid.  Its  presence  in  the  urine  may  then  be  detected  very 
readily  by  the  addition  of  a  few  drops  of  a  ferric  chloride  solution,  which 
strikes  a  violet  color.  Before  making  the  test,  the  patient  should  be  in- 
structed to  empty  his  bladder.  He  then  urinates  every  half-hour  for  about 
two  hours.  The  different  specimens  thus  obtained  are  tested  with  the  ferric 
chloride.  Under  normal  conditions,  the  reaction  should  take  place  in  all 
the  urines  passed  after  one  hour. 
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Huber  suggested  that  the  time  required  for  the  disappearance  of  the 
salicyluric  acid  from  the  urine  is  a  more  valuable  guide  of  the  gastric  motor- 
power.  Normally,  the  excretion  of  salicyluric  acid  by  the  urine  should  con- 
tinue for  24  hours.  When  the  motor -function  is  weakened  it  may  be  pro- 
longed for  48  hours,  or  even  longer. 

Klemperer's  oil-test  is  too  unpleasant  and  too  troublesome  for  clinical 
use.     It  need  be  mentioned  only  to  be  discountenanced. 

There  may  be  distinguished  from  the  motor-function  of  the  stomach, 
by  which  is  meant  the  ability  of  the  organ  to  empty  itself  within  the  normal 
period  after  taking  food,  the  mechanical  function,  by  which  is  understood 
the  various  movements  which  bring  about  an  intimate  admixture  of  the  food 
with  the  digestive  fluid,  i.e.,  the  gastric  juice.  Two  elements  enter  into  the 
mechanical  function,  namely,  the  peristaltic  movements  of  the  stomach,  and 
the  passive  movements  effected  by  inspiration  and  expiration.  This  function 
cannot  be  investigated  excepting  by  the  aid  of  specially-devised  apparatus, 
of  which  two  have  been  proposed,  namely,  Einhom's  gastrograph  and  Hem- 
meter's  deglutible  elastic  bag. 

Einhom's  Gastrograph. — This  instrument  may  be  described  best  in 
its  inventor's  words  :  *'  The  whole  apparatus  comprises  :  i.  The  ball  (being 
the  principal  part).      2.  A  few  electric  calls.     3.  The  ticker. 

**The  ball  (Fig.  43)  consists  of  two  hollow  metallic  hemispheres 
{a),  which  are  screwed  together  ;  within  it  is  lodged  and  attached  to  the 
upper  hemisphere,  but  perfectly  insulated  from  the  same  at  the  attach- 
ment, another  ball,  provided  with  spikes  (b),  radiating  in  all  directions, 
but  not  touching  the  inside  walls  of  the  hemispheres  ;  another  very  small 
platinum  ball  {c)  lies  within  the  large  ball  and  can  be  freely  moved  in  all 
directions,  knocking  at  the  spikes  (see  Fig.  44).  Two  insulated  wires — 
one  connected  with  the  hollow  ball,  the  other  with  the  spiked  ball — are 
encased  in  a  very  fine,  thin  rubber  tube,  forming  the  cable,  and  separated 
at  the  end  into  two  branches,  which  must  be  attached  to  an  electric  bat- 
tery. As  soon  as  the  platinum  ball  touches  one  of  the  spikes  an  electric 
circuit  is  made  ;  when,  however,  the  platinum  ball  moves  a  little  way  and 
ceases  to  touch  the  spike,  the  current  is  broken.  At  each  motion  of  the 
ball  apparatus  a  rolling  of  the  platinum  ball  takes  place,  and  the  electric 
current  is  either  closed  or  broken.  When  the  apparatus  is  at  rest  there  is 
no  change  in  the  current.  On  connecting  the  '  ticker '  with  the  battery 
and  the  ball,  each  motion  of  the  latter  will  be  recorded  on  the  paper, 
showing  the  *  breaks  '  and  '  makes  '  of  the  current. 

**  If  the  ball  is  swallowed  and  brought  into  the  stomach,  the  motions 
of  the  former — which  arc  caused  by  the  active  and  passive  movements  of 
the  stomach — can  be  recorded  in  the  way  described. 

**  The  strip  of  paper  which  has  rolled  off  from  the  roll  is  cut  off,  and 
the  marks  are  then  perused.     The  black  line  shows  when  the  current  was 
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closed,  the  empty  places  where  there  was  no  current.  As  an  instance,  I 
(Einhom)  give  a  few  gastrograms  reduced  ten  times.  It  is  practical  to 
enter  the  marks  of  the  strips  into  a  copybook.  This  is  done  in  the  follow- 
ing way :  Each  line  is  divided  into  three  equal  spaces,  each  space  corre- 
sponding to  one  minute,  and  the  *  breaks  '  and  *  makes '  of  the  current 
marked  with  dots  at  the  corresponding  place.  In  this  way  the  number  of 
current-changes  can  very  easily  be  looked  over  and  comparisons  made. 

"  (a)  I  (Einhom)   have  made  several  tests  with  the  gastrograph  on 


Fig.  43. 


Fig.  44. 


The  ball  apparatus  of  Einhom' s 
gastrograph,  actual  size. 


Cross-section  of  the  ball,  showing  its  interior  con- 
struction.    Enlarged  three  and  a  half  times. 
a,  the  two  hemispheres ;  ^,  the  spiked  ball  ;  r,  the 
platinum  ball. 


healthy  people.  The  experiments  show  that  the  stomach  is  not  so 
inactive,  mechanically,  as  several  authors  believed,  and  that  it  chums  the 
contents  almost  continuously,  with  slight  periodical  interruptions.  The 
number  of  motions  for  three  minutes  averaged  from  three  to  forty-one. 
When  fasting,  the  mechanical  action  of  the  stomach  seems  to  be  much 
less  than  after  meals.* 

"  (6)  Pathological.  Most  patients  have  been  examined  with  the  gas- 
trograph either  when  fasting  or  from  an  hour  to  an  hour  and  a  half  after 
the  test-breakfast,  taking  about  half  a  glass  of  water  when  swallowing  the 
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ball  ;  many  of  the  patients  have  been  examined  under  both  conditions  on 
different  days.  Some  of  them  have  been  subjected  to  a  very  great  number 
of  tests,  in  order  to  ascertain  whether  there  is  a  certain  constancy  as  to  the 
results.  The  whole  number  of  patients  examined  was  twenty-seven,  the 
number  of  tests  sixty-four. 

**  In  perusing  the  gastrograms,  there  are  three  different  classes  among 
them.  One  corresponds  to  the  normal  ;  the  second  class  is  marked  with 
too  much  mechanical  action,  the  number  of  dots  being  greatly  increased  ; 
the  third  class  shows  a  remarkable  slowness  and  sluggishness  of  the  me- 
chanical functions,  the  number  of  dots  being  reduced  to  4,  3,  or  o.'* 

Hemmeter's  Method. — This  is  a  modification  of  the  method  pro- 
posed by  Moritz.  The  latter  used  a  spherical  rubber  bag,  which  was  intro- 
duced into  the  stomach  and  then  inflated.  By  means  of  a  manometer  or 
kypograph,  alterations  in  the  intragastric  pressure  due  to  peristaltic  move- 
ments were  chronicled.  Hemmeter's  modification  consists  in  using  a 
stomach-shaped  bag.  There  can  be  no  doubt  that  this  procedure  is  a  most 
excellent  one  for  the  purpose  for  which  it  is  designed.  At  the  same  time, 
it  is  one  which  seems  better  adapted  to  the  laboratory  than  to  the  con- 
sulting-room, notwithstanding  the  enthusiastic  advocacy  of  its  inventors. 

The  Signiflcancc  of  Altered  Mobility  of  the  Stomach* — The 
motor- power  of  the  stomach  may  be  increased  or  decreased. 

It  is  increased  only  in  cases  of  certain  motor  neuroses. 

Misdirected  gastric  motor  activity  is  found  in  other  neuroses  of 
the  stomach,  including 

Cardiospasmus. 
Regurgitation. 
Rumination. 
Nervous  vomiting. 
Eructations. 

Diminished  motor-power  may  occur  in  connection  with 
Gastric  atony. 
Gastrectasia. 
Pyloric  obstruction. 

The  Microscopic  Examination  of  the  Gastric  Contents. — The 
information  obtainable  by  microscopic  examination  of  the  gastric  contents 
is  limited  to  the  discovery  of  certain  organisms,  as  the  sarcinae  ventriculi 
and  the  Oppler-Boas  bacillus,  and  the  recognition  of  detached  portions  of 
tumor  and  gastric  mucous  membrane. 

The  sarcime  ventriculi  appear  as  squares  or  tetrahedra  divided  by  lines 
so  as  to  resemble  bales  of  cotton,  in  groups  or  colonies.  In  extreme  cases, 
the  gastric  contents  may  consist  of  an  almost  pure  culture  of  this  organ- 
ism. They  may  be  observed  in  small  numbers  in  health  ;  but  when  pres- 
ent in   large  numbers  they  are  significant  of  fermentative  processes,  as  in 
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gastric  dilatation.  It  is  worthy  of  note  that  although,  in  cancer  of  the 
stomach,  the  physical  conditions  arc  apparently  such  as  to  favor  their  de- 
velopoient,  they  are  rarely  present  in  the  advanced  stages. 

The  Oppitr-Boas  bacillus  is  almost  constantly  present  in  carcinoma  of 
the  stomach,  and  in  association  with  the  presence  of  free  lactic  acid.  It  is 
a  non-motile  micro-organism,  of  unusual  length,  readily  discernible  by  ob- 
jectives of  low  power.  Sometimes  the  individual  organisms  are  joined  to- 
gether end  to  end,  forming  long  threads. 

In  obscure  cases  of  gastric  disorder  the  stomach -washings  should  be 
carefully  searched  for  solid  particles,  which  may  be  portions  of  the  gastric 
mucous  membrane  or  of  tumors.  In  the  former  case,  one  is  led  to  believe 
in  the  presence  of  superficial  gastric  erosions,  or  possibly  of  ulceration. 
As  to  the  diagnosis  of  cancer  in  this  wav,  much  has  been  said.  One 
authority  recommends  the  use  of  a  soft  rubber  tube  with  sharp-edged 
openings.  The  manipulation  of  this  in  the  stomach  may  detach  portions 
of  the  tumor,  which  can  then  be  examined  under  the  microscope.  How- 
ever desirable  such  examinations  may  be,  the  method  recommended  for 
securing  the  specimen  is  fraught  with  more  danger  than  one  is  justified 
in  incurring  for  the  benefit  to  be  attained.  The  practice  should  be 
mentioned  only  to  be  condemned.  Of  course,  if  particles  of  tumor  are 
accidentally  detached  during  lavage,  advantage  may  be  taken  of  the 
circumstance.  Thrush  may  sometimes  form  in  the  stomach,  in  which 
case  the  vomited  matter  may  contain  large  masses  of  the  fungus  of  that 
disease. 

It  is  now  in  order  to  study  the  various  symptoms  pertaining  to  the 
stomach,  and  which  bring  the  patient  to  the  physician. 

I,  Flatuleiiee.^Here  we  have  a  symptom  of  more  than  passing  im- 
portance, owing  not  only  to  the  frequency  with  which  it  is  encountered, 
but  also  because  of  the  discomfort  which  it  occasions  the  patient.  In  the 
clinical  study  of  flatulence,  it  is  of  importance  that  its  relation  to  time  of 
eating  and  character  of  food,  the  character  of  the  gases  eructed,  and  the  as- 
sociated symptoms,  are  carefully  considered.  Cases  of  flatulence  may  be 
divided  into  two  classes  : 

{a)  Those  dependent  upon  decomposition  off&od^  in  which  case  the  gas 
wdl  have  both  taste  and  odor. 

(*)  Those  dependent  upon  nemons  causes,  in  which  event  the  gas  is 
odorless  and  tasteless.  The  origin  of  the  flatus  in  these  cases  has  afforded 
a  subject  for  considerable  di.scussion.  In  many  instances  it  is  undoubtedly 
due  to  the  air  swallowed  with  the  sahva.  Careful  observation  of  the  pa- 
tient in  many  of  these  enables  us  to  attest  to  this  fact,  notwithstanding 
strenuous  denials  on  the  part  of  the  sufferer.  In  others  there  can  be  no 
question  that  it  is  dependent  upon  an  atonic  condition  of  the  gastric  walls, 
the  result  of  a  negative  pressure.     It  is  said,  also,  that  air   may  appear  in 
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the  stomach  as  the  result  of  secretion  from  gastric  vessels.  Such  a  hy- 
pothesis seems  to  be  very  doubtful. 

In  this  connection,  a  reference  to  a  personal  experience  may  not  be 
unprofitable.  In  an  interview  with  my  friend,  Dr.  D.  W.  Shoemaker,  that 
gentleman  remarked  that  he  could  draw  a  large  quantity  of  air  into  his 
stomach  and  then  eructate  it  ;  and  he  made  his  assertion  good.  With  a 
little  experience  I  found  that  I  could  do  the  same  thing,  finally  without 
giving  any  external  evidence  of  the  act.  Indeed,  frequent  repetition  seemed 
to  make  the  act  an  involuntary  one.  The  distress  occasioned  by  this 
drawing-in  of  air  was  unquestionably  uncomfortable  in  the  highest  degree. 
I  can  well  see  how  a  neurotic  subject  in  the  act  of  sighing  can  unconsciously 
bring  about  the  same  result,  and  thus  start  the  vicious  circle  of  phenomena 
embracing  the  clinical  history  of  nervous  dyspepsia. 

The  distinction  between  neurotic  flatulence  and  gastric  fermentation 
is  a  very  important  question  in  practice,  as  dietetic  measures  can  rarely  if 
ever  benefit  the  former,  while  absolutely  necessary  in  the  latter.  The 
quantity  of  gas  eructed  in  the  gastric  neuroses  is  remarkably  large — so 
large,  indeed,  that  it  is  inconceivable  that  it  can  be  derived  from  any  other 
source  than  the  swallowing  of  air.  This  condition  may  constitute  the  main 
symptom,  if  not  the  only  one  present.  Careful  study  of  some  of  these 
cases  demonstrates  that  the  gas  eructed  comes  from  the  oesophagus.  Most 
of  the  patients  are  found  to  be  neurotic  or  hysterical. 

It  is  said  that  flatulence  may  result  from  the  regurgitation  of  pancreatic 
juice  through  relaxation  of  the  pylorus,  caused  by  the  decomposition  of  the 
carbonates  in  the  pancreatic  secretion  by  the  acid  contents  of  the  stomach. 
It  hardly  seems  possible  that  flatulence  from  this  cause  can  be  of  any  great 
degree. 

Objectively,  flatulence  may  be  manifest  by  great  distention  of  the 
stomach. 

Flatulence  from  fermentation  is  very  commonly  attended  by  cramp- 
like  pains,  which  are  relieved  after  eructations. 

When  flatulence  from  any  cause  is  great  and  long-continued,  it  may 
disturb  the  action  of  the  heart  by  its  pressure,  causing  palpitation,  distress, 
anxiety,  and  even  fainting.  Hence  it  not  infrequently  gives  rise  to  fears  of 
the  existence  of  organic  heart  disease.  Remembering  all  this,  the  physi- 
cian must  not  ignore  its  importance  in  patients  with  muscularly  weak 
hearts,  in  whom  the  consequences  of  flatulence  may  prove  to  be  quite 
serious. 

The  flatulence  due  to  regurgitation  of  pancreatic  juice  comes  on  four 
or  five  hours  after  eating. 

2.  Vomiting^. — There  is  probably  no  symptom  possessed  of  a  wider 
clinical  significance  than  vomiting,  arising  as  it  docs  not  only  from  direct 
disease  of  the  stomach,  but  also  from  reflex  or  nervous  influences  proceed- 
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ing  from  practically  every  organ  of  the  body.  The  act  itself  originates  in 
a  sudden  compression  of  the  stomach  brought  about  by  spasmodic  contrac- 
tion of  the  abdominal  muscles  and  diaphragm,  in  association  with  relaxa- 
tion of  the  cardiac  orifice  of  the  stomach.  Each  of  these  factors,  existing 
alone,  is  incapable  of  giving  rise  to  vomiting.  If  the  cardiac  sphincter 
maintains  its  tone  while  the  diaphragm  and  abdominal  muscles  are  spas- 
modically contracted,  retching  only  results ;  while,  if  the  sphincter  is  re- 
laxed and  there  is  no  expulsive  force,  the  sense  of  nausea  only  exists. 

The  widespread  origin  of  vomiting  is  readily  appreciated  when  one 
bears  in  mind,  first,  the  fact  that  there  exists  a  vomiting  centre  in  the  brain 
capable  of  exciting  the  act,  though  all  other  parts  are  healthy ;  and, 
secondly,  that  the  stomach  receives  its  nerve-supply  from  the  pneumogas- 
tric  nerves,  which  also  distribute  filaments  to  many  other  viscera  as  well. 
In  the  clinical  study  of  cases  having  vomiting  as  a  symptom,  therefore,  one 
can  reach  a  correct  conclusion  only  after  studying  not  only  the  special 
symptoms  relating  to  the  vomiting  itself,  but  also  all  other  associated  clini- 
cal phenomena. 

A  study  of  the  special  symptoms  relating  to  the  vomiting  itself  de- 
mands attention  to  the  following  points  : 

a.  The  alleged  cause  of  the  vomiting. 

b.  Its  relation  in  time  to  the  taking  of  food. 

c.  The  effect  of  the  vomiting  on  associated  symptoms. 

d.  The  character  of  the  vomited  matters. 

e.  The  associated  symptoms. 

(a)  The  Alleged  Oause  of  the  Vomiting.— This,  as  a  rule,  affords 
but  little  diagnostic  information,  excepting  in  those  instances  in  which  the 
partaking  of  some  particular  kind  of  food  seems  to  have  been  the  founda- 
tion of  the  trouble.  Thus,  in  toxic  gastritis  the  relation  between  the  vom- 
iting and  the  food  that  produced  it  is  quite  clear,  especially  in  cases  in 
which  a  number  of  persons  have  been  attacked.  Again,  vomiting  occur- 
ring after  violent  emotions  or  shock  leaves  no  doubt  whatever  as  to  its 
nature. 

(A)  The  Relation  in  Time  to  the  Taking  of  Food.— Vomiting 
may  take  place  immediately  after  eating,  from  various  causes.  Thus,  in 
case  of  stricture  at  the  cardiac  orifice,  as  in  malignant  disease,  food  is 
ejected  almost  at  once  and  unaltered,  and  not  mixed  with  gastric  fluids. 
Very  similar  vomiting  (?)  is  obser\'ed  in  hysterical  subjects,  but  the  asso- 
ciated symptoms  prevent  any  diagnostic  error.  The  violent  ejection  of 
food  immediately  after  it  enters  the  stomach  indicates  a  highly-irritable 
condition  of  that  organ,  and  is  found  almost  invariably  in  severe,  acute  toxic 
gastritis.  Even  the  lightest  food  is  vomited.  Under  such  circumstances 
the  stomach  demands  rest. 

Vomiting  shortly  after  taking  food,  that  is,  in  the  course  of  a  half- 
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hour  or  thereabouts,  is  not  uncommon  in  chronic  gastritis.  In  ulcer,  the 
time  of  vomiting  is  about  the  same  as  in  that  of  chronic  gastric  catarrh.  Tn 
cancer,  the  time  of  vomiting  is  extremely  variable,  although,  as  a  rule,  it 
takes  place  later  than  in  either  chronic  catarrh  or  ulcer.  Usually,  too,  it 
does  not  take  place  until  the  disease  is  tolerably  well  advanced.  It  seems 
to  be  favored  especially  by  stenosis  at  the  pyloric  orifice.  When  the  latter 
condition  has  produced  dilatation  of  the  stomach,  then  the  vomiting  recurs 
at  long  intervals,  and  is  of  large  quantities  of  food. 

Certain  conditions  excite  vomiting  at  special  times  of  the  day.  Thus, 
the  morning  vomiting  of  pregnant  women  is  well  known  to  every  physician. 
It  is  worthy  of  note  that  in  many  instances  of  this  disorder  the  taking  of  food 
settles  the  stomach.  Sometimes  the  vomiting  is  greatly  relieved  by  mental 
and  physical  rest.  The  vomiting  of  those  addicted  to  long-continued  ex- 
cessive indulgence  in  alcoholic  liquors,  although  dependent  upon  catarrh 
of  the  stomach,  is  generally  most  marked  in  the  morning,  and  is  not  infre- 
quently relieved  by  the  taking  of  liquor. 

(c)  The  Effect  of  the  Vomiting  on  the  Associated  Symptoms. 
— In  many  gastric  affections  vomiting  brings  relief  to  the  suffering.  In 
the  acute  forms  of  gastritis  it  must  be  regarded  as  a  conservative  process. 
The  stomach  is  inflamed,  and  the  presence  of  any  food  therein  acts  as  a 
foreign  body,  and  serves  to  intensify  the  local  lesions.  The  patient  experi- 
ences relief  of  his  local  and  general  distress  as  soon  as  the  organ  is  emp- 
tied. Vomiting  under  such  circumstances  is  not  to  be  interfered  with,  as  it 
is  curative. 

Among  the  chronic  gastric  affections  in  which  the  local  symptoms  are 
relieved  when  the  stomach  is  empty  are  ulcer  and  cancer.  The  relief,  how- 
ever, is  much  greater  in  the  former  than  in  the  latter.  Indeed,  it  is  so 
great  as  to  afford  a  valuable  diagnostic  sign. 

In  chronic  catarrhal  gastritis,  the  relief  of  symptoms,  epigastric  distress, 
and  pain,  is  only  partial  after  vomiting. 

((/)  The  Character  of  the  Vomited  Matters.— The  materials 
ejected  from  the  stomach  include  food,  mucus,  pus,  blood,  bile,  and  faecal 
matter. 

JV/icn  food  is  ejected  iuialtcred,  it  is  safe  to  assume  either  that  it  has 
not  entered  the  stomach,  or  that  the  gastric  function  is  in  abeyance.  In 
the  latter  case  it  will  be  found  mixed  with  other  substances,  which  are  dis- 
coverable by  chemical  analysis  or  inspection.  The  appearance  of  food 
ejected  some  time  after  eating  affords  information  as  to  the  activity  of 
the  digestive  process.  It  has  no  diagnostic  value  as  indicating  the  disease 
giving  rise  to  it,  as  food  is  the  substance  which  one  expects  to  see  in  the 
vomit,  and  it  must  occur  in  all  cases  of  disease  accompanied  by  vom- 
iting. 

When  mucus  is  obsen'cd  in  the  vomited  matters  it  is  important  to  deter- 
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mine  its  source,  as  it  may  have  been  mixed  with  the  gastric  contents  in  the 

cesophagus,  throat,  or  oiouth.  Associated  symptoms  will  usually  enable  us 
to  decide  this  point.  The  presence  of  mucus  is  recognized  by  the  tena- 
cious, string>^  character  of  tliat  substance*  Chemically  it  may  be  deter- 
mined as  follows  :  The  suspected  substance  is  mixed  with  cold  water  and 
gently  shaken.  After  settling  a  short  time,  the  supernatant  fluid  is  poured 
off  and  liquor  potassa.*  added.  This  dissolves  the  mucus.  Acetic  acid  is 
next  added,  and  this  precipitates  the  mucus,  which  is  not  dissolved  by  an 
excess  of  the  acid,  herein  difiering  from  syntonin.  Mucous  vomiting  is 
observed  in  all  affections  of  the  stomach  in  which  there  is  catarrhal  inflam- 
mation, but  more  frequently  In  acute  and  chronic  gastric  catarrh  than  in 
any  other. 

IVaUry  Zoomit  is  an  important  symptom  of  cholera  morbus  and  cholera 
Asiatica.  In  both  of  these  diseases  the  exudate  from  the  gastric  walls  is 
remarkably  large. 

PuruUnt  vomit  is  very  rare,  and  can  only  occur  in  the  presence  of  a 
suppurating  lesion,  as  abscess,  phlegmonous  and  membranous  gastritis,  and 
carcinoma  affecting  the  lesser  curvature  and  fundus.  In  the  latter  case,  it 
may  be  pwssible  to  obtain  from  one-half  to  one  ounce  of  pus  from  the  non- 
digesting  organ.  When  pus  is  found  in  larger  quantities  than  this,  it  is  a 
fair  presumption  that  it  has  come  from  an  abscess  which  has  ruptured  into 
the  stomach, -^-as  abscess  of  the  liver,  suppurative  pancreatitis,  or  subdia- 
phragmatic abscess.  In  some  cases  pus  may  be  present  in  such  small  quan* 
titles  that  a  microscopic  examination  is  necessary  for  its  detection. 

The  voEQiting  of  blood  is  a  most  important  and  alarming  symptom 
of  frequent  occurrence.  It  indicates  most  surely  the  existence  of  a  solution 
of  continuity  of  the  gastric  mucous  membrane,  hence  can  occur  only  in 
ulcer,  cancer,  superficial  abrasions,  and  diseases  attended  by  degeneration 
of  the  gastric  blood-vessels  leading  to  their  rupture.  It  is  important  at  the 
outset  to  state  definitely  the  symptoms  by  which  vomiting  of  blood  (h<E- 
matemesis)  is  differentiated  from  the  coughing  up  of  blood  (haemoptysis). 

In  ha^matemesis  the  blood  is  brought  up  by  the  act  of  vomiting ;  it  is 
usually  dark  in  color,  and  mixed  with  food.  Owing  to  its  admixture  with 
the  gastric  contents  it  is  acid  in  reaction,  and  the  patient  gives  a  history  of 
epigastric  pain  and  disorder  of  digestion. 

In  hjemopt>^sis  the  blood  is  brought  up  by  the  act  of  coughing ;  it  is 
nearly  always  bright  in  color,  frothy,  and  mixed  with  mucus ;  its  reaction 
is  alkaline.  Usually  the  histor\'  of  the  case  shows  the  presence  of  pulmo- 
nary symptoms.  Still  it  is  not  unusual  for  haemoptysis  to  be  th^  initial 
symptom  of  pulmonar>'  disease. 

Profuse  vomiting  of  blood  is  especially  liable  to  occur  in  cases  of  gas- 
tric ulcer,  in  some  cases  being  in  such  large  quantities  as  to  cause  collapse. 
When  the  bleeding  is  active  it  is  soon  ejected,  and  it  is  brought  up  unaltered. 
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When,  on  the  other  hand,  it  escapes  by  prolonged  oozing,  it  is  acted  upon 
in  part,  at  least,  by  the  gastric  juices,  by  reason  of  remaining  some  time  in 
the  stomach.  In  such  cases  it  is  dark,  or  even  brown  in  color.  Some- 
times haemorrhage  takes  place  into  the  stomach,  in  cases  of  ulcer,  without 
exciting  vomiting.  It  is  then  associated  with  all  the  constitutional  symp- 
toms usually  associated  with  profuse  losses  of  blood.  Later  the  blood 
appears  in  the  stools,  which  present  a  black,  tarry  appearance. 

Cancer  of  the  stomach  is  rarely  attended  by  the  profuse  bleeding  found 
in  ulcer.  Moreover,  the  bleeding  takes  place  slowly.  Hence  it  is  that  the 
vomited  matters  present  an  appearance  that  has  not  inaptly  been  compared 
to  **  coffee-grounds." 

Cirrhosis  of  the  liver  by  reason  of  the  production  of  portal  congestion 
may  lead  to  dilatation  and  subsequent  rupture  of  the  gastric  and  oesophageal 
blood-vessels. 

Certain  constitutional  diseases,  by  reason  of  the  production  of  altera- 
tions in  the  composition  of  the  blood  and  degenerations  of  the  vessels,  give 
rise  to  haematemesis.  Notable  in  this  respect  are  scurvy,  small-pox,  yellow 
fever,  the  essential  anaemias,  purpura,  and  acute  yellow  atrophy  of  the  liver. 

Renal  disease,  especially  chronic  interstitial  nephritis,  may,  though 
rarely,  give  rise  to  gastric  haemorrhage  for  the  same  reason  that  it  may  pro- 
duce apoplexy,  namely,  the  production  of  sclerosis  of  the  blood-vessels 
and  increased  arterial  tension. 

Cases  of  haematemesis  have  been  reported  as  the  result  of  vicarious 
menstruation  and  neurotic  influences.  Cases  of  this  character  must  be  rare. 
In  all  of  them,  however,  the  escape  of  blood  can  only  take  place  in  the 
presence  of  a  lesion  which  permits  the  escape  of  the  blood  from  the  vessels. 
There  must  be  something  more  than  mere  neurotic  conditions.  There  is 
nothing  occult  in  haemorrhage.     It  is  a  stern  reality. 

Sometimes  blood  is  vomited  when  the  source  of  the  bleeding  is  else- 
where than  the  stomach.  Thus,  in  epistaxis  and  oesophageal  varices,  it  may 
be  swallowed.  Malingerers  sometimes  endeavor  to  create  a  sensation  by  the 
drinking  of  the  blood  of  an  animal,  and  then  exciting  vomiting.  In  duo- 
denal ha,*morrhage  there  may  be  regurgitation  of  blood  into  the  stomach. 

In  cases  of  hctmatemesis  in  which  the  blood  has  undergone  changes, 
chemical  tests  arc  sometimes  necessary  for  its  detection.  After  filtering 
the  vomited  matters,  the  filtrate  is  evaporated  on  a  watch-glass.  A  small 
portion  of  the  dried  residue  is  then  placed  upon  a  glass  slide  with  some 
finely-pulverized  salt.  One  or  two  drops  of  glacial  acetic  acid  are  then 
added,  -and  the  mixture  is  put  under  a  cover-glass.  The  slide  is  then 
heated  gently  over  an  alcohol  flame.  When  dry,  a  tew  drops  of  water  are 
allowed  to  flow  under  the  cover-glass,  and  this  dissolves  the  salt.  If  blood 
is  present,  the  microscope  will  discover  the  brown  rhombic  crystals  of  the 
hydrochlorate  of  haemin. 
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The  guaiacum  test  is  also  available,  though  not  free  from  error,  as  bile, 
saliva  and  starch  may  give  rise  to  a  reaction  similar  to  that  of  blood.  Two 
or  three  drops  of  tincture  of  guaiacum  are  added  to  a  portion  of  the  gastric 
contents  in  a  test-tube.  Next  ozonic  (ozonized)  ether  is  added,  but  is  not 
permitted  to  mix  with  the  fluid  already  in  the  tube.  Where  the  two  liquids 
join  there  will  appear,  if  blood  is  present,  a  blue  line.  In  order  to  dis- 
criminate between  blood  and  bile,  a  portion  of  gastric  contents  may  be 
treated  with  nitroso-nitric  acid  (Gmelin's  test),  and  if  bile  is  present,  the 
color-reaction  will  appear. 

The  presence  of  bile  in  vomited  matters  tells  only  of  the  fact  that 
there  has  been  regurgitation  through  the  pylorus.  Such  a  condition  may 
arise  when  the  pylorus  is  relaxed  or  there  is  stenosis  of  the  small  intestine 
below  the  orifice  of  the  common  bile-duct.  In  violent  and  prolonged  vom- 
iting, it  is  rare  indeed  that  some  regurgitation  of  bile  into  the  stomach  does 
not  take  place ;  hence  the  later  vomitings  will  be  found  mixed  with  that 
substance.  It  is  recognized  by  its  yellow  or  green  color  and  bitter  taste. 
If  there  is  any  doubt  about  the  nature  of  the  suspected  substance,  Gmelin's 
test  for  bile  may  be  applied. 

The  term  ''/cecal  vomiting''  is  usually  applied  to  the  presence  of  a 
faecal  odor  to  the  vomited  materials,  although  in  many  instances  the  actual 
contents  of  the  intestines  are  present.  As  a  rule,  the  recognition  of  this 
symptom  is  not  difficult,  as  the  odor  is  diagnostic.  If  there  is  any  doubt, 
a  portion  of  the  vomited  matters  should  be  distilled  after  the  addition  of  a 
small  quantity  of  phosphoric  acid,  and  the  distillate  examined  chemically 
for  the  presence  of  skatol,  phenol,  and  indol.  When  the  faecal  matter  is 
derived  from  the  small  intestine,  it  will  be  found  to  contain  bile  acids  and 
pigment  and  abundance  of  fat,  as  determined  by  microscopic  and  chemical 
examination.  In  the  majority  of  cases  faecal  vomiting  is  indicative  of  in- 
testinal obstruction,  especially  of  ileus.  The  presence  of  actually-formed 
faeces  in  the  vomited  materials  is  suggestive  of  a  fistulous  communication 
between  the  stomach  and  some  portion  of  the  intestine,  usually  of  the  colon. 
In  the  single  case  of  this  character  seen  by  me,  the  trouble  was  primarily  a 
gastric  carcinoma,  which  had  ulcerated,  formed  adhesions  between  the 
stomach  and  colon,  and  produced  a  fistulous  communication  between  these 
organs. 

The  animal  parasites  found  in  the  vomit  are  with  rare  exceptions  those 
having  the  intestines  as  their  favorite  habitat.  The  ascaris  lumbricoides, 
oxyuris  vermicularis,  and  anchylostoma  duodenale  have  frequently  been  ob- 
served, though  with  rarity  relative  to  their  frequency  in  the  intestinal  con- 
tents. Very  exceptionally,  portions  of  tape-worm,  trichinae,  and  the  booklets 
of  the  echinococcus,  have  been  discovered  in  the  vomited  substances. 

{e)  The  associated  symptoms  are  of  the  utmost  value  in  determining  the 
cause  of  vomiting.     It  has  been  stated  in  a  preceding  page  that  vomiting 
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may  originate  not  only  from  constitutional  states,  but  also  from  disease  in 
almost  every  organ  of  the  body.  To  be  more  specific,  this  symptom  may 
arise  from  general  toxaemias,  diseases  of  the  central  nervous  system,  heart, 
lungs,  liver,  kidneys,  stomach,  intestines,  uterus,  ovaries,  and  bladder. 

The  general  toxaemias  which  may  excite  vomiting  include  the  various 
infectious  diseases,  uraemia,  etc.  In  their  recognition  we  are  obliged  to  rely 
exclusively,  with  but  few  exceptions,  upon  the  associated  symptoms,  as  there 
is  little  or  nothing  in  the  character  of  the  stomach -symptoms  to  suggest 
their  origin. 

Cerebral  vomiting  is  notably  of  projectile  character.  This  symptom 
does  not  occur  with  equal  readiness  in  all  brain  diseases.  Its  frequency  is 
greater  in  young  subjects.  It  is  especially  common  in  meningitis,  consti- 
tuting one  of  the  four  cardinal  symptoms  of  that  disease,  the  remaining 
three  being  fever,  headache  and  delirium.  It  is  commonly  observed  in 
tumors  of  the  brain,  being  practically  always  present  when  the  lesion  is  at 
the  base.  It  is  probably  more  common  in  abscess  than  in  tumor.  As  one 
of  the  initial  symptoms  of  apoplectic  seizures,  its  importance  is  greatly 
underestimated.  It  is  not  at  all  unusual  for  vomiting  to  precede  the  cere- 
bral symptoms  by  periods  ranging  from  half  an  hour  to  a  whole  day.  It 
presents  the  usual  features  of  cerebral  vomiting,  being  easy,  and  unattended 
with  nausea  or  retching.  Violent  efforts  at  vomiting  may,  of  course,  be  the 
exciting  cause  of  cerebral  haemorrhage  ;  but  in  such  instances  the  violent 
retching,  long-continued,  producing  cerebral  congestion,  is  the  important 
factor,  and  there  is  abundant  information  to  demonstrate  that  the  stomach 
is  the  primary  seat  of  disease. 

The  vomiting  of  uraemia  is  usually  of  morning  occurrence,  and  is 
associated  with  nausea  and  depression.  Physical  examination  discovers  high 
pulse-tension,  accentuated  aortic  second  sound,  and  cardiac  hypertrophy. 

In  respect  to  the  vomiting  of  the  infectious  diseases,  it  should  be  borne 
in  mind  that  it  is  not  infrequent  for  this  to  constitute  the  initial  symptom  of 
the  illness,  so  that  at  first  it  may  be  thought  that  a  simple  stomach  trouble 
exists.  Especially  does  this  remark  apply  to  the  illnesses  of  children,  in 
whom  vomiting  occurs  from  any  slight  causes.  In  many  instances  the 
severity  of  the  vomiting  is  an  index  of  the  severity  of  the  disease,  as  in 
yellow  fever  and  small-pox. 

A  most  interesting  and  often  overlooked  cause  of  vomiting  is  disease 
of  the  post-nasal  space.  Hawking  and  clearing  of  the  throat  is  often  con- 
stant in  such  cases,  and  the  repeated  efforts  make  the  pharynx  unduly  irri- 
table. Such  a  condition,  it  is  well  known,  may  readily  excite  reflex  con- 
tractions of  the  stomach.  The  vomiting  of  post-nasal  disease  is  very  apt 
to  follow  attempts  at  clearing  the  throat,  and  is  especially  apt  to  be  worse 
in  the  morning.  Inspection  of  the  pharynx  and  fauces  usually  makes  the 
diagnosis  clear. 
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The  vomiting  attendant  upon  lung  diseases  is  usually  produced  by  the 
violent  spasmodic  coughing.  It  is  very  seldom  indeed  that  pulmonary  dis- 
orders excite  vomiting  by  simple  reflex  action  without  the  intervention  of 
coughing.  The  importance  of  coughing  in  this  respect  must  not  be  over- 
looked, for  many  times  it  has  happened  that  patients  with  pulmonary  tuber- 
culosis have  been  led  to  consult  the  physician,  not  because  of  the  respira- 
tory symptoms,  but  because  of  the  annoyance  produced  by  vomiting.  In- 
deed,  in  many  of  them  the  cough  seems  to  have  been  overlooked  entirely 
until  their  attention  has  been  directed  to  it  by  the  medical  man,  and 
the  nature  of  the  case  demonstrated  by  the  physical  signs  of  pulmonary 
lesions. 

Of  especial  clinical  importance  is  the  recognition  of  the  cause  of  the  vom- 
iting which  ushers  in  certain  acute  abdominal  disorders,  and  which  calls  for 
prompt  action  in  order  to  save  life.  Thus,  in  appendicitis  the  characteristic 
abominal  pain  is  sometimes  associated  with  vomiting  from  the  first.  Indeed, 
the  distress  from  the  latter  symptom  may  overshadow  the  pain  to  such  an 
extent  as  to  lead  the  patient  to  ignore  its  presence  when  describing  his  case 
to  his  physician. 

Vomiting  may  constitute  the  only  symptom  appealing  to  the  patient  in 
case  of  incarcerated  hernia,  the  tumor  being  so  small  as  to  be  ondiscoverable 
by  expert  examination,  or  having  been  of  such  long  existence  as  to  no 
longer  obtrude  itself  upon  the  patient.  In  general  peritonitis  vomiting  is 
an  early  and  persistent  symptom,  and  it  is  nearly  always  present  in  localized 
peritonitis  from  any  cause.  It  is  commonly  present  in  intestinal  obstruction. 
Its  development  here  depends  ver>'  much  upon  the  location  of  the  tesion. 
The  higher  the  obstruction  is  situated,  the  earlier  does  the  vomiting  appear, 
and  the  more  persistent  it  is. 

The  vomiting  dependent  upon  pancreatic  disorders  is  associated  with 
sudden  pain  in  the  epigastrium,  followed  by  collapse  when  the  lesion  is  an 
acute  pancreatitis.  Cancer  of  the  pancreas  is  associated  with  vomiting  in 
conjunction  with  paroxysmal  colicky  pain  and  p>ersistent  jaundice. 

3.  Tliirst.^Thirst  is  of  more  ch'iiical  value  as  indicating  constitu- 
tional states  than  actual  pathological  conditions.  By  this  term  is  meant 
the  sensations  which  convey  to  the  patient  the  demand  of  the  system  for 
water.  These  sensations  arc  referred  to  the  back  of  the  throat.  They  can 
be  relieved  only  when  water  has  been  introduced  into  the  system,  and  not 
by  simply  moistening  the  parts.  It  is  found  in  all  conditions  in  which  the 
body  has  lost  fluids  by  dehydration  or  evaporation.  Hence  it  is  one  of  the 
prominent  symptoms  in  diabetes,  the  large  quantity  of  water  being  de- 
manded to  replace  that  lost  in  the  polyuria.  This  symptom  when  per- 
sistent, and  in  association  with  emaciation,  calls  strongly  for  e.xamination  of 
the  urine  for  sugar.  In  diseases  characterized  by  profuse  sweating,  severe 
watery  diarrhcea,  and  great  loss  of  blood,  thirst  is  a  prominent  symptom. 
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It  is  a  natural  demand  on  the  part  of  nature,  and  should  be  gratified.  In 
cholera  Asiatica  and  cholera  morbus,  the  severe  serous  vomiting  acts  as  a 
producer  of  thirst  in  addition  to  the  watery  discharge  accompanying  these 
disorders,  by  reason  of  the  profuse  secretion  of  serum  from  the  gastric 
mucous  membrane.  Incessant  vomiting  from  gastric  disease  per  se  pro- 
duces thirst  because  water  does  not  remain  sufficiently  long  in  contact  with 
the  gastric  mucous  membrane  to  be  absorbed. 

Thirst,  when  present  in  chronic  catarrhal  gastritis,  is  especially  marked 
towards  evening.  This  affords  a  valuable  differential  symptom  between 
chronic  gastric  catarrh  and  simple  atonic  dyspepsia. 

Thirst  is  most  distressing  following  the  vomiting  of  acute  peritonitis. 

Thirst  is  a  prominent  symptom  of  all  fevers,  indicating  a  desire  for 
cooling  drinks.     It  is  caused  by  the  pyrexia  per  se. 

Absence  of  thirst  or  demands  for  water  occur  in  many  conditions  with 
blunted  sensorium,  e.g.,  typhoid  fever.  This  is  important  to  bear  in  mind^ 
as  such  patients  should  have  water  given  them  at  regular  intervals,  whether 
they  ask  for  it  or  not. 

4.  Appetite. — By  appetite  is  meant  the  desire  for  food.  As  a  result 
of  disease,  it  may  be  lessened,  increased  or  altered. 

Increased  appetite,  or  bulimy,  occurs  in  convalescence  from  fevers  and 
other  acute  disorders,  after  alcoholic  beverages,  in  diabetes,  in  gastric 
irritation  (neuroses),  with  relaxation  of  the  pylorus,  and  in  worms.  The 
bulimia  of  convalescence  is  a  demand  on  the  part  of  nature  for  forced  nu- 
trition. It  is  therefore  a  conservative  symptom.  While  catering  to  it  in  a 
measure,  it  must  be  remembered  that  there  are  conditions  under  which 
satisfying  it  is  likely  to  do  harm,  as  in  a  too  early  period  of  convales- 
cence from  typhoid  fever.  Diabetes  is  characterized  by  emaciation,  and 
this  loss  of  tissue  likewise  demands  an  increased  quantity  of  food.  In 
gastric  neuroses  the  constant  uncomfortable  sensations  demand  the  fre- 
quent taking  of  food,  which  brings  relief  for  the  time  being  in  a  large 
number  of  cases.  In  many  of  these,  also,  the  impoverished  nervous  sys- 
tem requires  an  extra  amount  of  food  for  its  sustenance.  In  relaxed  py- 
lorus the  large  appetite  has  a  very  obvious  cause.  Food  does  not  remain 
in  the  stomach  long  enough  for  that  organ  to  act  upon  it.  Hence  the 
repeated  demands  for  a  new  supply. 

Loss  of  appetite  is  technically  known  as  anorexia.  It  occurs  in  the 
course  of  all  febrile  affections,  in  acute  and  chronic  diseases,  especially 
those  associated  with  diminished  secretion,  the  taking  of  too  highly  nutri- 
tious food,  and  the  abuse  of  alcohol. 

The  loss  of  appetite  in  fevers  is  the  direct  result  of  the  diminished 
gastric  secretion  found  whenever  pyrexia  is  present.  The  stomach  is  not 
able  to  take  care  of  the  normal  quantity  or  quality  of  food  ;  hence  the 
wisdom  of  keeping  such  patients  on  a  spare  and  liquid  diet.      In  acute  and 
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chronic  catarrhal  gastritis  appetite  is  often  wanting.  Here,  again,  we  have  a 
wise  provision  on  the  part  of  nature,  for  the  stomach  is  not  able  to  take 
care  of  the  normal  quantity.  Especially  does  this  remark  apply  to  cases 
in  which  the  gastric  secretion  is  altered.  Those  addicted  to  alcohol  have 
notoriously  bad  appetites ;  their  stomachs  seem  to  require  highly  stimu- 
lating food  for  its  satisfaction. 

Alterations  of  appetite  are  known  as  **pica."  Exceptional  instances 
in  which  the  perversions  of  appetite  were  remarkable  have  been  reported. 
Under  the  morbid  impulses,  the  patient  eats  of  the  most  disgusting  or  indi- 
gestible articles.  These  cases  are  observed  almost  exclusively  among  preg- 
nant and  hysterical  women,  and  among  the  idiots  and  the  insane. 

5.  Pain. — Pain  excited  by  disease  of  the  stomach  is  situated  charac- 
teristically in  the  epigastrium.  Still,  it  must  be  remembered  that  other 
causes  than  those  arising  from  the  stomach  itself  may  originate  pain  in  this 
locality.  Failure  to  recognize  this  fact  has  given  rise  to  many  mortifying 
diagnostic  errors.     For  example,  it  may  be 

(a)  Neuralgic,  either  from  a  simple  intercostal  neuritis  or  zona.  I 
can  well  recall  a  case  of  epigastric  pain  in  which  I  neglected  to  make  an 
inspection  of  the  parts,  and  diagnosed  gastric  disorder.  The  patient  return- 
ing a  few  days  later  unimproved,  an  examination  was  made  and  revealed 
the  presence  of  the  vesicles  of  zona.  Muscular  rheumatism  or  myalgia 
may  also  occur  here,  as  well  as  in  numerous  other  portions  of  the  body. 

(^)  Localized  peritODitis  may  produce  epigastric  pain  with  sensitive- 
ness. Under  such  circumstances  there  will  be  fever,  probably  extension  of 
the  pain  and  tenderness  to  surrounding  portions  of  the  abdomen,  and  a 
history  of  an  illness  likely  to  produce  peritonitis  in  this  locality,  as  gastric 
ulcer  with  perforation. 

(r)  Affections  of  the  pancreas  as  a  cause  of  pain  in  the  epigastrium 
are  especially  liable  to  be  overlooked — owing,  probably,  to  their  rarity. 
They  will  be  duly  considered  when  studying  the  pancreas. 

(d)  Aneurysm  of  the  aorta,  when  the  cause  of  epigastric  pain,  is 
rendered  sufficiently  obvious  by  its  physical  signs,  and  the  extension  of  the 
pain  along  the  course  of  the  nerves  irritated  by  the  tumor. 

(r)  Oall-stones  do  not  characteristically  produce  epigastric  pain,  but 
exceptionally  the  suffering  is  referred  to  this  locality. 

(/)  In  caries  of  the  vertebraB,  epigastric  pain  may  occur  when  the 
disease  involves  the  sixth  or  seventh  dorsal  vertebrae.  This  is  an  exceed- 
ingly important  point  to  bear  in  mind,  because  this  symptom  constitutes  the 
only  symptom  in  many  cases,  and  for  months  may  be  treated  as  an  obstinate 
dyspepsia. 

(g)  Various  Disorders  of  the  Stomach. — This  particular  branch 
of  the  subject  of  epigastric  pain  concerns  us  more  fully  than  any  of  the 
others  enumerated. 
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(//)  Addison's  Disease. — The  great  prominence  of  the  asthenia  and 
the  pigmentation  of  the  skin  led  to  the  neglect  of  other  symptoms  common 
in  this  affection.  Evidences  of  gastro-intestinal  irritation  are  frequent,  and 
include  nausea,  vomiting,  and  epigastric,  hypochondriac  and  lumbar  pain. 
These  symptoms  are  due  to  the  irritation  of  the  sensory  fibres  in  the  neigh- 
borhood of  the  suprarenal  capsules.  Sometimes  the  pains  are  paroxysmal, 
and  are  associated  with  vomiting  and  nausea.  They  not  infrequently  re- 
semble the  gastric  crises  of  locomotor  ataxia.  They  may  be  associated  with 
considerable  rigidity  of  the  abdominal  muscles. 

(/)  Acute  Yellow  Atrophy  of  the  Liver.— The  epigastric  pains 
in  this  disease  are  part  of  the  gastro-intestinal  disturbances  which  are  almost 
always  present  in  this  disease. 

(J)  Pericarditis. — The  pains  of  pericarditis  are  situated  in  practically 
all  cases  in  the  praecordial  region.  Nevertheless,  a  reflex  pain  may  be  ex- 
ceptionally referred  to  the  epigastrium.  Such  cases  are  very  uncommon, 
and  their  nature  can  be  recognized  only  after  a  thorough  physical  exami- 
nation of  the  patient. 

{k)  Strain  or  Rheumatism  of  the  Abdominal  Muscles. — The 
diagnosis  of  epigastric  pain  from  this  cause  is  rarely  difficult.  The  history 
of  a  strain,  or  of  previous  attacks  of  rheumatism,  the  superficial  character 
of  the  pain,  its  aggravation  on  motion  and  on  straining  at  stool,  sufficiently 
indicate  its  nature. 

The  disorders  of  the  stomach  associated  with  pain  are  : 

a.  Acute  catarrhal  and  toxic  gastritis. 

b.  Gastralgia. 

c.  Gastric  ulcer. 

d.  Cancer  of  the  stomach. 

e.  Crises. 

f  Hyperchlorhydria. 
g.  Atony  of  the  stomach, 
h.  Gout  of  the  stomach, 
i.   Chronic  gastric  catarrh. 
{a)  The  pains  of  acute  catarrhal  and  toxic  gastritis  vary  only  in 
degree.     In  the  latter,  the  suffering  is  usually  intense,  and  is  greatly  aggra- 
vated by  the  persistent  efforts  at  vomiting,  and  only  in  less  degree  by  the 
taking  of  any  food.     In  catarrhal  gastritis,  pain  may  range  all  the  way  from 
a  slight  discomfort  to  severe  pain.      In  chronic  catarrhal  gastritis  it  is  very 
rare  that  there  is  anything  more  prominent  than  a  discomfort  or  uncomfort- 
able feeling  after  eating.      Possibly  the  pressure  of  the  clothing  may  be  an- 
noying.    Pain  is  an  important  feature  of  the  gastritis  from  irritant  poisons, 
as  arsenic  and  corrosive  sublimate. 

(J))  Oastralgia. — The  pain  in  gastralgia  comes  on  in  paroxysms,  and 
is  characteristically  cramping  and  gnawing.     It  doubles  the  patient  up ;  in- 


THE  STOMACH.  22^ 

deed,  relief  is  afforded  by  that  position.  It  often  conies  on  when  the  stom- 
ach IS  empty,  and  may  be  relie%ed  by  the  taking  of  food.  In  some  cases 
it  shows  a  remarkable  tendency  to  recur  periodically.  The  suffering  some- 
limes  shows  itself  on  the  constitutional  condition  of  the  patient,  who  is 
thrown  into  a  collapse,  with  slow  pulse,  cold  sweat,  etc. 

True  gastralgia  is  seldom  seen.  Hence  it  behooves  the  practitioner  to 
exercise  the  greatest  care  lest  he  confound  it  with  one  of  the  more  com- 
monly observed  painful  disorders  of  the  stomach.  The  history'  of  tlie  case 
is  of  the  greatest  importance.  Before  one  is  justified  in  diagnosing  gastral- 
gia it  must  be  possible  to  exclude  the  possibilit}"  of  any  other  disease,  be- 
cause the  failure  to  diagnose  some  of  these  may  lose  a  life  by  reason  of  not 
applying  proper  medical  or  surgical  treatment,  while  the  failure  to  recognize 
gastralgia  is  not  likely  to  do  much  harm. 

(r)  In  gastric  ulcer  the  pain,  as  a  rule,  bears  a  ver^^  close  relation  to 
the  taking  of  food,  being  always  aggravated  after  eating.  It  is  greatly  re- 
lieved after  the  stomach  has  been  emptied  by  vomiting.  There  is  often  a 
localized  sensitiveness.  A  not  unusual  situation  for  pain  in  this  disease  is 
in  the  back,  to  the  left  of  the  spinal  column,  and  midway  between  the  mid- 
scapular  region  and  lumbar  vertebral. 

(i/)  The  pains  of  gastric  cancer  are  usually  aggravated  by  the  tak- 
ing of  food,  but  not  as  characteristically  so  as  in  the  case  of  ulcer.  The 
pain,  moreover,  is  constant,  not  exhibiting  the  great  relief  with  an  empty 
stomach  observed  in  ulcer. 

(i)  Gastric  Crises, — These  occur  almost  e.xclusively  in  locomotor 
ataxia.  They  constitute  one  of  the  early  phenomena  of  some  cases.  The 
pains  are  characterized  by  their  great  severity  and  their  resistance  to  treat- 
ment They  have  been  known  to  recur  for  years  before  iheir  true  nature 
was  recognized.  They  have  been  diagnosed  as  any  of  the  painful  disorders 
of  the  abdomen.  Their  diagnosis  rests  upon  the  symptoms  of  locomotor 
ataxia,  as  absent  knee-jerks,  A rg)^ll- Robertson  pupils,  static  ataxia,  light- 
ning pains  in  other  portions  of  the  body,  syphilitic  history,  etc. 

(/)  Hyparchlorhydria. — The  physical  conditions  in  hyperchlorhy* 
dria  sufficiently  indicate  the  features  of  the  attendant  pain.  It  is  generally 
aggravated  when  the  stomach  is  empt\%  and  it  is  relieved  by  the  taking  of 
food  or  by  the  exhibition  of  alkaline  remedies,  as  the  bicarbonate  of  soda. 

(^)  Atony  of  the  Stomach. — Actual  pain  is  not  a  prominent  or  im- 
portant feature  of  gastric  atony  in  any  of  its  stages.  It  usually  amounts  to 
but  a  sense  of  pressure  or  distention  after  the  taking  of  food,  the  patient 
feeling  tolerably  comfortable  when  the  stomach  is  empty.  The  time  after 
the  taking  of  food  during  which  the  pain  persists  is  a  fair  index  of  the  se- 
verity of  the  case.  In  niild  cases,  all  uncomfortable  subjective  sensations 
disappear  within  an  hour,  while  in  the  more  advanced  cases  the  sensations 
of  fullness  and  pressure  may  continue  from  one  meal  to  another.     In  these, 
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the  morbid  sensations  are  likely  to  be  more  marked  after  breakfast  than 
any  other  meals. 

(A)  Oout  of  the  Stomach. — The  occurrence  of  gastric  pain  alternat- 
ing with  gouty  swelling  of  joints  is  well  known.  Aside  from  this,  we  not 
infrequently  observe  cases  of  irregular  gout  in  which  the  brunt  of  the  dis- 
ease is  borne  by  the  stomach,  and  in  which  the  principal  symptom  is  a  gas- 
tralgia.  A  review  of  the  histories  of  these  cases  will  nearly  always  dis- 
cover that  the  patient  has  experienced  the  unequivocal  joint -symptoms  of 
gout. 

(/)  Chronic  Gastric  Catarrh.— Pain  is  not  a  common  feature  of 
chronic  gastric  catarrh.  Hence  we  are  inclined  to  negative  a  diagnosis  of 
that  disease  in  the  presence  of  this  symptom.  True  as  this  is,  we  should 
not  be  too  positive  in  our  conclusions,  for  exceptions,  though  rare,  do  occur. 
Under  such  circumstances,  the  diagnosis  of  chronic  gastric  catarrh  should 
never  be  made  until  one  is  able  to  exclude  the  possibility  of  the  presence  of 
all  of  the  more  common  causes  of  epigastric  pain. 

This  seems  to  be  the  proper  place  to  refer  to  those  numerous  uncom- 
fortable sensations  related  to  digestion,  and  which  cannot  be  regarded  as 
actually  painful,  distressing  though  they  are  to  the  patient.  In  the  vast 
majority  of  instances,  these  sensations  are  the  expression  of  a  pure  neurosis. 
Sometimes  they  seem  to  be  due  to  hyperchlorhydria,  in  which  case  they 
are  greatly  relieved  by  the  taking  of  alkalis,  as  the  bicarbonate  of  soda,  or 
by  a  diet  of  meat.  It  is  of  the  greatest  importance  to  determine  their  neu- 
rotic character  from  a  therapeutic  standpoint,  for  it  will  never  do  to  treat 
them  by  hard  and  fast  dietetic  rules. 

6.  Pyrosis,  or  Water-Brash.— Commonly  known  as  **  heart- 
burn." This  may  exist  as  an  apparently  idiopathic  affection,  or  it  may  be 
symptomatic  of  gastric  disorder.  It  is  characterized  by  a  burning  pain  or 
distress  in  the  epigastrium,  which  is  relieved  on  the  ejection  of  a  small  quantity 
of  clear  fluid,  usually  not  over  two  or  three  ounces  in  quantity.  It  comes 
up  without  vomiting.  The  source  of  this  fluid  has  been  a  subject  of  con- 
siderable discussion,  it  having  been  attributed  in  turn  to  the  saliva,  the 
oesophagus,  the  stomach,  and  the  duodenum.  As  a  rule,  the  fluid  is  taste- 
less. Still,  it  has  been  known  to  be  quite  acid.  It  seems  to  be  more  com- 
mon in  neurotic  women  than  in  others.  It  also  constitutes  one  of  the 
minor  ills  of  pregnancy. 
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Schematic  Presentation  of  the  Symptomatology  of 
Diseases  of  the  Stomach. 

When  disturbance  of  the  digestive  functions  suggests  that  we  have 
before  us  a  case  of  gastric  disorder,  it  is  well  to  keep  in  one's  mind  the  list 
of  diseases  of  which  that  organ  is  capable.  This  is  an  easy  matter,  for 
they  are  not  numerous.  At  the  same  time,  one  must  also  not  forget  that 
the  stomach  may  be  disordered  secondarily  to  lesions  of  other  portions  of 
the  body,  the  primary  disease  being  discoverable  only  by  physical  examina- 
tion. 

The  various  disorders  of  the  stomach  may  be  tabulated  as  follows  : 
I   Acute  gastric  catarrh. 

2.  Acute  toxic  gastritis. 

3.  Acute  phlegmonous  gastritis. 

4.  Ulcer  of  the  stomach. 

5.  Cancer  of  the  stomach. 

6.  Dilatation  of  the  stomach. 

7.  Gastroptosis. 

8.  Achylia  gastrica. 

9.  Isochymia. 

ID.   Hyperchlorhydria. 

II.  The  various  neuroses,  which  include  neuroses  of 

(a)  Motion. 

(b)  Sensation. 

(c)  Secretion. 

1.  Acute  Gastric  Catarrh ;  Acute  Catarrhal  Gastritis ;  Acute 

Catarrhal  Dyspepsia. 

This  very  common  disorder  presents  a  varied  symptomatology,  de- 
pendent upon  the  severity  of  the  exciting  cause  and  the  predisposition  of 
the  individual.  It  is  nearly  always  brought  on  by  indiscretions  in  diet. 
The  personal  factor  is,  however,  a  very  important  one,  for  some  persons  are 
liable  to  catarrhal  indigestion  after  very  slight  indiscretions.  In  the  milder 
cases  the  symptoms  may  consist  of  some  slight  epigastric  discomfort,  and 
possibly  also  some  nausea  and  vomiting.  The  more  severe  may  be  char- 
acterized by  sharp  epigastric  pain,  nausea,  vomiting,  foul  breath,  epigastric 
tenderness,  vertigo,  constipation  or  diarrhoea,  and  constitutional  disturb- 
ances shown  by  the  presence  of  profound  prostration  and  fever.  As  a 
rule,  the  pain  disappears  promptly  after  giving  the  stomach  rest.  The 
vomited  matters  at  first  consist  of  imperfectly  digested  food  only,  but  as 
the  process  continues,  mucus  and  bile  will  be  ejected.  As  a  rule,  however, 
the  emptying  of  the  stomach  at  once  quiets  it,  so  that  empty  retching, 
which  is  such  an  important  feature  of  toxic  gastritis  and  cholera  morbus,  is 
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a  very  rare  phenomenon  of  catarrhal  inflammation.  Examination  of  the 
vomited  matters  is  rarely  necessary,  or  even  of  importance,  in  establishing 
a  diagnosis.  The  fact  that  the  disease  is  of  acute  onset,  and  that  the  vom- 
ited matters  contain  mucus,  evident  on  simple  inspection,  is  all-sufficient. 
The  fever  is  rarely  persistent  or  of  high  grade  in  the  catarrhal  dyspepsia  of 
adults,  usually  disappearing  as  soon  as  the  stomach  is  thoroughly  emptied. 
In  young  children,  on  the  other  hand,  the  febrile  movement  constitutes  a 
most  important  clinical  feature.  It  comes  on  suddenly,  not  infrequently  in 
the  midst  of  apparently  good  health,  and  may  lead  to  a  suspicion  that  one 
of  the  infectious  diseases  is  about  to  appear.  Scarlatina  is,  however,  the 
disease  above  all  others  which  may  be  suspected  at  this  stage  ;  but  in  that 
disease  we  have  a  knowledge  of  epidemic  prevalence,  the  disproportionately 
rapid  pulse,  and  possibly,  also,  evidence  of  disturbed  digestive  function. 

The  greatest  danger  of  diagnostic  error  lies  in  the  frequency  with 
which  numerous  diseases,  as  croupous  pneumonia,  the  acute  infections, 
meningitis,  peritonitis,  appendicitis,  etc.,  exhibit  vomiting  and  other  gastric 
symptoms,  in  association  with  fever,  as  their  initial  phenomena.  It  seems 
to  me,  however,  that  the  attendant  difficulties  in  these  cases  are  more 
imaginary  than  real,  for  careful  systematic  examination  of  patients  as  a 
routine  method  of  practice  will  prevent  one  falling  into  such  diagnostic 
pitfalls. 

2*  Acute  Toxic  Gastritis. 

This  is  practically  a  high  grade  of  gastric  inflammation  produced  by 
some  poison  introduced  from  without.  Especially  active,  in  this  respect,  are 
such  mineral  poisons  as  arsenic  and  corrosive  sublimate,  and  the  ptomaines 
— especially  those  of  spoiled  sausage  and  fish,  canned  goods,  and  ice-cream. 
The  symptoms  are  characterized  by  their  suddenness  of  onset  and  their 
violence.  Severe  pain  is  probably  the  initial  symptom,  followed  very 
shortly  by  vomiting,  which  continues  until  the  stomach  is  thoroughly  emp- 
tied. Even  then,  however,  the  irritability  of  the  stomach  does  not  subside 
in  many  instances,  as  shown  by  the  long  continuance  of  empty  retching. 
The  retching  and  vomiting,  by  their  violence,  react  on  the  inflammatory 
condition,  intensifying  it,  and  increasing  the  pain.  Up  to  the  time  that  the 
vomited  matters  contain  food  or  its  remnants,  it  is  w^isdom  to  do  nothing 
to  restrain  it.  It  is  different,  however,  when  the  empty  retching  occurs. 
The  mucous  membrane  of  the  stomach  is  found  to  be  remarkably  irritable, 
as  shown  by  the  readiness  with  which  the  blandest  food-stuffs  or  drinks 
re-excite  vomiting.  In  some  of  the  cases  the  bowels  likewise  participate 
in  the  inflammatory  process,  as  shown  by  severe  diarrhoea,  with  profuse 
watery  stools,  griping  pains,  and  flatulence. 
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3.  PIileg'iiioiiouH  GaHtritis;  Gastritis  Plilegriiioiiosa  Piiritleiita* 

This  may^  occur  as  a  priman'  disorder,  or  it  mav'  be  metastatic.  In 
any  event,  it  is  an  exceedingly  rare  affection.  There  can  be  no  question  of 
the  fact  that  It  is  due  to  infection.  There  may  or  may  not  be  premonitory 
dyspeptic  symptom^.  The  first  phenomenon  of  the  disease  itself  is  severe 
pain  in  the  epigastrium  attended  by  a  violent  burning  in  the  stomach,  great 
thirst,  dr>'  tongue,  complete  loss  of  appetite,  and  high  fever,  which  usually 
follows  the  characteristic  septic  type.  Systemic  affection  being  marked, 
the  pulse  is  weak  ;  prostration  is  generally  profound.  The  diagnosis  is 
almost  impossible  during  life,  as  its  symptoms  find  a  close  counterpart  in 
other  forms  of  acute  gastritis.  It  may  be  suspected  with  good  reason  in 
the  presence  of  the  septic  type  of  fever,  especially  when  associated  with 
repeated  rigors,  and  when  there  is  profound  prostration,  and  especially  if  a 
possible  source  of  infection  is  known.  The  disease  is  an  exceedingly  fatal 
one,  life  being  maintained  for  but  from  four  to  seven  days. 

4.  Chronic   Ciastrie  Catarrh;  Chroiiii*   Catarrhal  Dyspepsia; 

Oastritis  Glandularis  Cliriinica. 

Hardly  a  disease  affecting  the  human  body  has  as  varied  an  etiology 
as  this.  Its  causes  may  be  cither  local  or  general.  The  local  include  per- 
sistent disregard  of  dietetic  precautions,  of  which,  in  my  opinion,  improper 
methods  of  feeding  and  cooking,  excessive  indulgence  in  alcohol,  and  over- 
feeding, are  of  more  importance  than  the  usual  character  of  the  food  itself. 
Such  causes  must  operate  over  a  considerable  length  of  time,  however, 
before  they  produce  chronic  gastric  catarrh.  In  the  meantime,  they  are 
provocative  of  numerous  acute  seizures,  which,  coming  closer  and  closer 
together,  are  finally  perpetuated  in  the  chronic  disease.  Constitutional  dis- 
eases of  all  kinds  vitiate  the  gastric  functions  as  they  do  the  functions  of 
other  organs,  and  thus  they  lay  the  foundation  of  chronic  catarrh  of  the 
stomach.  Chronic  heart  and  pulmonary  diseases  lead  to  venous  conges- 
tions, and  in  no  organ  any  more  prominently  than  in  the  stomach  ;  hence 
catarrhal  dyspepsia  may  be  a  complication  of  these  affections.  It  must  be 
remembered  that  chronic  catarrh  constitutes  an  associated  lesion  of  all  the 
chronic  organic  diseases  of  the  stomach,  and  impresses  some  of  its  features 
on  those  of  the  primar}"  disease. 

The  symptoms  are  of  gradual  onset.  Discomfort  is  experienced  after 
the  taking  of  food — sometimes  only  after  jxirticular  articles,  and  sometimes 
after  everything.  Food  is  not  digested  thoroughly,  and  hence  decomposes 
and  gives  rise  to  flatulence,  the  eructed  gas  tasting  of  the  food  or  having  a 
putrid  or  disagreeable  flavor.  There  is  usually  more  or  less  general  dis- 
turbance, manifested  particularly  by  nervous  symptoms.  These  include 
mental  depression,  general  nervousness,  drowsiness,  especially  after  eating, 
headache^  disturbed  restless  sleep,  and  general   torpor.      In  the   more  ad- 
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vanced  cases  there  may  be  nausea  and  vomiting,  the  ejected  matters  includ- 
ing, in  addition  to  more  or  less  digested  food,  quantities  of  mucus.  Good 
judgment  is  necessary  to  differentiate  chronic  gastric  catarrh  from  the  ner- 
vous affections  which  may  simulate  it. 

When  the  illness  has  continued  for  a  long  time,  the  mucous  membrane 
of  the  stomach  undergoes  secondary  changes ;  that  is,  it  loses  in  strength, 
or  its  glandular  structures  atrophy,  producing  dilatation  of  the  stomach  in 
the  former  instance,  and  so-called  **  atrophy  of  the  stomach  "  in  the  latter. 

Examination  of  the  gastric  contents  in  the  simple  forms  of  catarrh 
discovers  an  abundance  of  mucus,  and  at  the  same  time  a  diminution  in  the 
quantity  of  free  hydrochloric  acid  and  pepsin. 

5.  Gastric  Ulcer. 

The  etiology  of  this  affection  is  not  fully  understood.  It  is  known  that 
it  is  comparatively  common  in  women  who  are  exposed  to  hot  fires,  as  in- 
cooking,  and  also  in  anaemic  young  women.  Some  claim  that  it  is  the  result 
of  the  action  of  a  normal  or  hyperacid  gastric  juice  upon  diseased  portions 
of  the  mucous  membrane,  which  are  incapable  of  resisting  the  chemical 
action  of  gastric  secretion. 

The  typical  picture  of  gastric  ulcer  includes  localized  epigastric  pain 
with  tenderness,  greatly  aggravated  by  the  taking  of  food,  and  relieved  by 
vomiting  and  vomiting  of  blood,  often  in  large  quantities.  These  various 
features  have  already  been  described  in  preceding  pages  {vide  p.  223), 
and  need  not  be  reviewed  here.  Atypical  cases,  however,  are  occasion- 
ally observed,  and  call  for  the  greatest  judgment  for  their  recognition. 
Thus,  there  are  instances  in  which  the  ulcer  has  given  rise  to  no  symptoms 
whatever,  its  presence  not  being  suspected  until  perforation  or  death  from 
other  causes.  In  others  it  has  occasioned  the  symptoms  of  gastric  catarrh 
only,  and  in  still  others  haemorrhage  of  sudden  appearance  has  been  the  sole 
clinical  condition. 

Emaciation  and  anaemia,  while  often  present,  are  never  extreme.  The 
disease  may  exist  over  a  long  term  of  years.  It  is  not  uncommon  for  the 
patient  to  make  a  complete  recovery  under  treatment  and  then  relapse.  As 
regards  these  relapses,  it  does  not  necessarily  follow  that  gastric  trouble 
succeeding  a  healed  ulcer  is  a  recurrence  of  the  old  disorder.  Cancerous 
changes  sometimes,  though  rarely,  take  place  in  the  old  cicatrix ;  or  the 
contraction  of  the  cicatrix  interferes  with  the  mechanical  functions  of  the 
stomach  ;  or  the  original  trouble  may  have  excited  inflammation  of  the 
parietal  peritoneum,  and  this,  in  turn,  has  caused  adhesion  to  adjacent  vis- 
cera. It  becomes  an  important  matter,  therefore,  to  be  able  to  differentiate 
ulcer  from  the  effects  of  ulcers, — a  problem  that  is  often  of  not  very  easy 
solution. 
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6.  Diliitatioii  of  tlie  Stoiiiacli ;  CrastrectaHia. 

This  is  always  a  secondary  condition.  Its  pathological  causes  arc  atony 
of  the  gastric  walls  or  obstruction  at  the  pyloric  orifice.  The  former  is  a 
consequence  of  gastric  catarrh,  especially  in  those  who  habitually  overdis* 
tend  the  stomach.  Obstruction  of  the  pylorus  may  be  produced  by  can- 
cerous disease  in  this  locality,  benign  tumors,  and  cicatricial  formation  from 
healed  ulcerations.  Exceptionally,  there  occurs  an  acute  dilatation  of  the 
stomach  known  as  paralytic  distention.  Prominence  of  the  upper  portion 
of  the  abdomen  appears  suddenly  and  physical  examination  discovers  the 
stomach  to  be  enlarged  and  tympanitic.  The  upward  pressure  of  the 
dilated  organ  interferes  sadly  with  the  functions  of  the  heart.  The 
weakened  condition  of  the  gastric  walls  prevents  the  expulsion  of  flatus* 
When  vomiting  occurs,  it  is  severe. 

Chronic  dilatation  of  the  stomach  is  attended  by  all  the  usual  concom- 
itants of  cartarrhal  gastritis.  There  is  a  peculiarity,  however,  about  the 
vomiting.  The  patient  vomits  at  long  intervals,  but  the  quantity  ejected 
each  time  is  unusually  great.  The  vomited  matters,  moreover,  give  abun- 
dant evidence  of  their  retention  in  the  stomach.  They  are  yeasty  in  appear- 
ance, and  under  the  microscope  arc  found  to  contain  sarcinBe.  torulje,  and 
other  products  of  fermentation. 

7.  Careiiioiiia  of  the  Stouiat'lt. 

The  etiolog>'  of  cancer  of  the  stomach  is  that  of  malignant  growths  in 
other  localities.  It  is  believed  that  traumatism  and  long-con tinned  abuse 
of  the  stomach  is  an  important  predisposing  factor.  Like  ulcer;  this  affec- 
tion presents  remarkable  symptomatic  types.  The  typical  case  has  its  be- 
ginning at  or  beyond  middle  life.  At  first  there  is  experienced  a  loss  of 
appetite  without  apparent  cause,  which  persists  for  several  weeks  without 
yielding  to  treatment.  Then  pain  is  experienced,  and  this  gradually  in- 
creases in  severity,  until  finally  it  becomes  agonizing.  As  already  stated, 
this  pain  is  aggravated  after  taking  food,  but  this  relation  is  by  no  means 
as  marked  as  in  the  case  of  ulcer.  Hiematemesis  also  enters  into  the 
symptomatology^  of  the  disease*  but  the  bleeding  is  rarely  free.  Usually, 
too,  the  blood  is  retained  for  some  time  in  the  stomachy  and  undergoes 
alterations;  hence  when  it  is  vomited  it  presents  a  **  coffee-ground '*  color. 
The  presence  of  a  tumor,  however,  is  the  only  reliable  symptom  upon 
which  a  diagnosis  of  cancer  of  the  stomach  can  be  based.  Unfortunately 
this  reliable  sign  does  not  appear  until  the  case  has  advanced  so  far  as  to 
make  curative  surgical  treatment  out  of  the  question.  The  same  remark 
applies  to  the  cachexia  and  emaciation  which  sooner  or  later  appear  in  all 
cases.  Examination  of  the  gastric  contents  shows  a  diminution  of  free  hy- 
drochloric acid^  with  the  presence  of  free  lactic  acid  and  the  Oppler-Boas 
bacillus.      Metastasis  takes  place  to  other  organ  tissues,  notably    to  the 
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liver  and    mesenteric   glands.      However  desirable  an    early  diagnosis   of 

cancer  of  the  stomach   may  be,  we  will   never  attain  our  object  if  we   rely- 

upon  any  one  special   symptom.      An   early  positive  conclusion  cannot  be 

reached  except  by  taking  the  case  as  a  whole.     Any  one  point  helping 

to  the  opinion   is   susceptible  of  varied   interpretations  when   taken   alone, 

but.  studied  in   conjunction  with  the  associated  symptoms,  will  make  early 

accuracy  probable. 

8,  Gsistroi>to8iH, 

By  this  term  is  meant  a  downward  displacement  of  the  stomach.  It  is 
usually  associated  with  similar  displacement  of  the  intestines  (Glenard's  dis- 
ease) and  kidneys.  The  subjective  symptoms  are  those  of  digestive  dis* 
turban ces  in  general,  and  are  not  characteristic  of  any  one  in  particular. 
The  diagnosis  must  be  based  entirely  upon  the  physical  signs,  which  show 
the  stomach  to  occupy  a  lower  than  the  normal  position  in  the  abdomen. 

9.  Acliylia  Giistrifiu 

By  this  term  is  meant  an  absence  of  the  secretion  of  gastric  juice. 
This  condition  is  a  rare  one,  and  was  first  described  by  Einhorn,  of  New 
York.  The  symptomatology  of  this  affection  appears  at  first  sight  to  be 
anomalous.  Notwithstanding  the  entire  absence  of  digestive  fluid,  there 
are  cases  presenting  no  symptoms  whatever,  the  digestive  functions  being 
carried  on  entirely  by  the  intestines.  In  a  second  class  of  cases  gastric 
symptoms  are  present,  but  are  associated  with  intestinal  symptoms  as  well ; 
and  in  a  still  third  class  the  intestinal  symptoms  con.stitute  the  entire  clini- 
cal picture  of  the  case,  the  bowel  disturbance  arising  from  the  extra  work 
thrown  upon  the  parts  by  the  failure  of  the  stomach  to  prepare  food  prop- 
erly for  intestinal  digestion.  The  diagnosis  rests  upon  the  analysis  of  the 
gastric  contents  and  the  absence  of  symptoms  indicative  of  cancer,  and 
other  conditions  presenting  a  similar  analysis. 

lO.  lHOf4iyuiia* 

This  is  a  condition  characterized  by  the  retention  of  food  in  the  stom- 
ach, even  in  the  fasting  state.  It  is  practically  a  motor  insufliciency  of  the 
stomach.  It  may  appear  as  either  an  acute  or  as  a  chronic  condition.  As 
an  acute  disorder  it  is  the  result  of  inflammatory'  changes  which,  for  the 
time  being,  suspend  the  motor-power  of  the  stomach,  and  probably  exists 
in  some  degree  in  most  cases  of  acute  gastric  catarrh.  In  some  cases,  also, 
it  may  be  due  to  spasmodic  contraction  of  the  pylorus.  Chronic  isochymia 
is  nearly  ahvays  due  to  pyloric  obstruction,  as  from  cancer,  ulcer,  etc. 
Considerable  fermentation  in  the  stomach  nearly  always  exists,  and  is  re- 
sponsible tor  many  of  the  symptoms.  Appetite  is  poor.  There  is  consid- 
erable oppression.  Thirst  is  prominent.  There  are  eructations  of  gas 
having  offensive  odor  and  taste.     Vomiting  is  present,  and  includes  the  ex- 
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pulsion  of  large  quantities  of  material  a  portion  of  which  represents  food 
taken  into  the  stomach,  possibly  the  day  before.  Auscultation  of  the 
stomach  will  detect  tfie  swashing  and  sizzhng  sounds  of  fermentation, 

lip  Hyperelilorliyilria  or  Exeessn'e  Foriiiatiou  of  Free 
Hyilrochlorie  Aeid. 

This  is  a  condition  occurring  for  the  most  part  in  persons  who  have 
been  subjected  to  worrj'  and  excessive  mental  application.  It  may  be  also 
produced  by  habitual  indulgence  in  highly-seasoned  dishes,  alcoholic  liquors, 
and  ice-water.  The  onset  of  the  disease  is  gradual.  In  the  early  stages 
the  patient  experiences  an  uncomfortable  sensation  in  the  stomach,  coming 
on  about  two  or  three  hours  after  eating.  This  pain  disappears  as  soon  as 
some  nourishment  is  taken,  apparently  because  the  introduction  of  food 
gives  the  hyperacid  contents  of  the  stomach  something  to  act  upon.  It 
also  disappears  after  taking  the  bicarbonate  of  soda, — which,  of  course, 
neutralizes  the  free  acid.  The  epigastrium  is  usually  found  sensitive  on 
pressure.  Examination  of  the  gastric  contents  gives  an  increased  total 
acidity ;  there  is  no  impairment  of  the  motor-function.  The  general  con- 
dition of  the  patient,  notwithstanding  the  severity  of  his  dyspeptic  symp- 
toms, is  most  excellent.  The  bowels  are  generally  constipated.  The  con- 
ditions which  are  hable  to  be  confounded  with  hyperchlorhydria  include 
gastric  ulcer,  hypersecretion,  and  biliary-  colic,  from  all  of  which  they  may 
be  differentiated  by  the  analysis  of  the  gastric  contents. 

13,  The  Neuroses  of  the  Stoiiiarh. 

As  already  stated,  the  neuroses  of  the  stomach  may  be  divided  into 
the  (a)  motor,  (b)  sensory,  and  (c)  secretor>^  neuroses. 

(/i)  Motor  Neuroses*-^ These  include  :  i.  Cardiospasmus  ;  ii.  Eruc- 
tation ;  iii.  Regurgitation  ;  iv.  Rumination  ;  v.  Nervous  vomiting ;  vi. 
Pneumoatosis  ;  vii,  Akinesis  ventriculi ;  viii.  Hyperkinesis  ventriculi  ;  xi. 
Peristaltic  restlessness  ;  x*  Incontinence  of  the  pylorus;  xi.  Fylorospasmus  ; 
xii.  Atony  of  the  stomach. 

i.  Caniiospasmiis  ;  Spasm  of  the  Cardia. — In  this  condition  the  pa- 
tient has  no  difficult^'  in  deglutition  at  first  ;  but  after  swallowing  a  few 
mouthfuls  there  appears  a  feeling  of  distress,  due  to  the  retention  of  food  in 
the  cesophagus.  If  nothing  is  done  in  the  way  of  manipulations  to  relieve 
these  morbid  sensations,  the  food  is  regurgitated,  and  relief  is  obtained. 
The  sufferer  soon  learns,  however,  to  make  pressure  upon  the  lower  portion 
of  the  thorax  while  holding  his  breath,  and  this  forces  the  food  into  the 
stomach.  He  is  then  able  to  partake  of  more  food,  when  the  same  set  of 
phenomena  appear.  Quite  naturally,  in  chronic  cases,  the  itsophagus  un- 
dergoes dilatation,  and  extreme  instances  have  been  reported  in  which  that 
tube  was  capable  of  containing  as  much  as  300  ex.     These  symptoms  in- 
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dicate  indubitably  the  existence  of  obstruction  at  the  cardia.  That  such 
obstruction  is  not  organic  is  demonstrated  by  the  fact  that  a  sound  passes 
into  the  stomach  without  resistance.  The  dilatation  of  the  oesophagus  may 
be  diagnosed  by  passing  the  sound  as  far  as  but  not  through  the  cardia, 
when  the  retained  food  can  be  withdrawn  unaltered. 

ii.  Eructation. — The  exact  nature  of  nervous  eructation  is  a  matter  of 
doubt.  It  is  currently  believed  that  the  air  is  swallowed.  The  paroxysms 
of  belching  come  on  at  irregular  intervals,  sometimes  every  few  minutes. 
The  expelled  gas  is  tasteless  and  odorless.  The  trouble  comes  on  while 
the  patient  is  asleep.  This  condition  occurs  almost  exclusively  in  nervous 
and  hysterical  subjects. 

iii.  Regurgitation. — By  regurgitation  is  meant  a  condition  in  which 
food  or  drink  is  regurgitated  shortly  after  swallowing.  It  is  believed  to  be 
due  to  relaxation  of  the  cardiac  orifice  of  the  stomach.  While  the  trouble 
is  very  obstinate,  it  does  not  seriously  impair  the  patient's  health,  as  a  rule. 

iv.  Rumination  is  characterized  by  regurgitation  of  food,  which  is 
chewed  over  again  and  re-swallowed.  It  occurs  with  especial  frequency 
among  the  insane  and  idiots.     It  is  very  obstinate  to  treatment. 

V.  Nenwus  vomiting  at  times  presents  the  greatest  difficulties  in  diag- 
nosis. For  its  recognition  we  depend  upon  the  absence  of  signs  and  symp- 
toms indicative  of  organic  diseases,  the  presence  of  the  neuropathic  consti- 
tution, and  the  fact  that  the  patient's  general  condition  does  not  suffer  in 
proportion  to  the  extent  of  the  vomiting.  While  the  vomiting  is  liable  to 
occur  after  meals,  there  is  no  special  kind  of  food  which  seems  to  excite  it. 
It  may  follow  upon  the  ingestion  of  the  simplest  articles,  and  be  absent 
after  substances  well-known  to  be  indigestible. 

vi.  Pneumoatosis  is  a  condition  in  which  the  stomach  is  distended  with 
gas,  and  is  believed  to  originate  in  spasmodic  contraction  of  both  cardiac 
and  pyloric  orifices.  It  is  associated  with  symptoms  arising  from  the 
pressure  of  the  distended  stomach. 

vii.  Akincsis  ventriculi  is  a  condition  characterized  by  defective  gastric 
motility.  It  may  occur  as  part  of  the  clinical  picture  of  organic  lesions, 
as  ulcer,  or  it  may  be  an  idiopathic  neurosis.  It  can  only  be  recognized  by 
the  gastrograph.     (Einhorn.) 

viii.  Ifypcrki?iesis  ventriculi  is  a  condition  characterized  by  morbid 
activity  of  the  stomach  walls. 

ix.  Peristaltic  restlessness  is  likewise  a  form  of  excessive  gastric  mo- 
tility, but  differing  from  hypcranakinesis  in  that  the  peristaltic  movements 
are  readily  visible,  moving  as  waves  from  left  to  right.  In  many  instances 
it  is  a  pure  neurosis,  but  in  the  majority  it  is  dependent  upon  some 
obstruction  at  the  pyloric  orifice,  the  symptoms  of  which  will  also  be 
present. 

X.   Incontinence  of  the  pylorus  may  be  dependent  upon  organic  lesions 
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at  this  end  of  the  stomach,  or  upon  gastric  atony.  The  data  upon  which 
we  are  to  depend  for  its  recognition  do  not  seem  to  be  well-defined.  Most 
authorities  are  not  willing  to  accept  an  early  emptying  the  stomach  after  a 
meal  as  satisfactory  evidence,  as  they  contend  that  such  a  state  is  brought 
about  by  excessive  activity  of  gastric  motility.  The  symptoms  upon  which 
most  reliance  has  been  placed  is  a  free  regurgitation  of  intestinal  contents 
into  the  stomach,  as  demonstrated  by  the  introduction  of  the  tube  after  a 
test-meal. 

xi.  PylorospasmiiS  is,  in  the  majority  of  instances,  a  reflex  from  organic 
disease,  as  ulcer.  The  symptoms  resemble  those  of  organic  obstruction  at 
the  pyloric  orifice.  It  sometimes  occurs  in  conjunction  with  hyperchlor- 
hydria  and  hypersecretion.  The  region  over  the  pyloric  orifice  is  found 
tender  or  painful  to  palpation,  but  too  much  reliance  must  not  be  placed 
upon  this  symptom. 

xii.  Atony  of  the  stomach,  or  atonic  dyspepsia,  is  a  condition  dependent 
upon  a  weakness  of  the  muscular  apparatus  of  the  stomach.  It  may  be 
one  of  the  features  associated  with  organic  gastric  diseases,  or  it  may  be 
an  expression  of  a  neurotic  constitution,  or  due  to  a  general  constitutional 
ill-health,  as  in  phthisis.  The  more  prominent  symptoms  include  a  sense 
of  fullness  or  weight,  coming  on  immediately  after  eating ;  flatulence,  with 
eructation  of  tasteless  gas  ;  poor  appetite,  headache,  and  constipation.  As 
important  diagnostic  symptoms  may  be  mentioned  a  splashing  sound,  pro- 
duced by  palpation  over  the  epigastrium,  and  the  abnormally  long  time 
which  food  is  retained  in  the  stomach  after  eating  (six  hours).  In  many 
cases  it  will  be  found  that,  as  the  stomach  is  distended  with  larger  and 
larger  quantities  of  water,  the  greater  curvature  of  the  organ  descends 
lower  and  lower. 

{p)  Sensory  Neuroses. — The  principal  sensor>'  neuroses  of  the 
stomach  are  as  follows  :  i.  Bulimia  ;  ii.  Polyphagia  ;  iii.  Akoria;  iv.  Nervous 
anorexia ;  v.  Gastric  idiosyncrasies  ;  vi.  Abnormal  sensations ;  vii.  Hyper- 
aesthesia  of  the  stomach  ;  viii.  Gastralgia. 

i.  Bulimia,  also  known  as  hyperorexia,  is  a  condition  of  abnormal 
hunger.  It  may  be  either  primary  or  secondary.  In  the  former  case  it  is  a 
pure  neurosis,  and  may  be  constant  or  paroxysmal ;  in  the  latter  it  is  symp- 
tomatic of  ulcer,  helminthiasis,  cancer,  hysteria,  and  other  affections.  The 
craving  for  food  when  the  desire  comes,  which  it  may  do  without  warning, 
is  irresistible.  Failure  to  take  food  causes  untold  distress.  In  the  majority 
of  cases,  only  a  small  quantity  of  food  is  required  to  give  relief 

ii.  Polyphagia  is  an  excessive  craving  for  food  which  can  only  be  sat- 
isfied by  the  taking  of  incredible  quantities.  Like  bulimia,  it  may  be 
primary  or  secondary.  The  latter  class  of  cases  is  observed  in  conjunc- 
tion with  cancer  of  the  pancreas  or  spleen,  diabetes,  and  some  cases  of 
tumor  of  the  brain.     As  examples  of  the  extremes  to  which  these  patients 
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may  go  to  satiate  their  crav^ings  may  be  quoted  the  case  of  Rosenthal. 
that  of  a  woman  who  ate  at  one  meal  an  entire  goose  and  a  big  portion  of 
bread. 

iii,  Akoria  is  an  absence  of  the  sensation  of  j^atiety.  The  patient 
never  knows  when  he  has  partaken  of  a  sufficient  quantity  of  food.  It 
presents  the  same  symptomatic  value  as  bulimia  and  polyphagia. 

iv.  Nennms  anorexia  is  a  very  common  gastric  neurosis.  It  is  char- 
acterized by  almost  entire  absence  of  desire  for  food,  without  explainable 
cause  for  the  loss  of  apjietitc.  The  patient  is  usually  ana?niic  or  weak, 
and  yet  these  conditions  are  not  as  marked  as  one  would  expect  from  the 
small  quantity  of  food  taken.  In  contradistinction  to  cases  of  symptomatic 
anorexia,  the  absence  of  appetite  does  not  occasion  the  patient  any  alarm. 
Care  must  be  observed  not  to  confound  nervous  anorexia  with  the  loss  of 
apj)etite  observed  In  connection  with  the  incipiency  of  serious  organic  dis- 
eases, as  pulmonary  tuberculosis. 

v*  Gastric  itfiosrmrasifs  are  probably  more  common  than  physicians 
suspect,  as  patients,  knowing  their  peculiarities  and  the  poor  prospects  of 
cure,  say  little  or  nothing  about  the  trouble.  The  substances  concerning 
which  the  idiosyncrasy  is  manifested  include  especially  strawberries,  c^^s, 
shell -fish  and  fish.  In  any  individual  case,  the  symptoms  resulting  from 
the  dietetic  transgression  are  always  the  same  for  that  particular  case. 

vi.  Abnormal  sensations  in  great  variety  may  be  reported  by  neurotic 
subjects.  These  include  sensations  of  heat  and  cold,  sense  of  fullness  even 
when  the  stomach  is  empty,  pulsations,  cramps,  nausea,  etc. 

vii.  Hyprnesthi'sia  of  tlw  stojnack  is  manifested  usually  by  sensations 
of  fullness  or  distention  after  meals.  In  some  cases  the  discomfort  amounts 
to  actual  pain  or  distress.  In  other  cases  the  gastric  irritability  is  so  great 
as  to  occasion  vomiting.  Kmaciation  is  not  a  prominent  feature  of  the 
latter  cases,  because,  as  a  rule,  the  patient  vomits  only  a  portion  of  his 
food,  the  other  portion  being  retained  and  assimilated.  The  diagnosis  is 
based  upon  our  ability  to  exclude  the  organic  affections  liable  to  be  asso- 
ciated with  gastric  hypera^sthesia  and  the  presence  of  the  neuropathic  con- 
stitution. 

viii.  Gastraigia  has  been  sufficiently  described  when  speaking  of  the 
diagnostic  value  of  epigastric  pain.  It  is  only  necessar}%  in  this  place,  to 
call  to  mind  the  fact  that  gastralgia  may  exist  as  a  pure  neurosis  ;  from  gas- 
tric disease  ;  from  spinal-cord  affections  ;  from  constitutional  weakness,  as 
chlorosis  ;  and  reflex,  from  disease  of  other  %iscera- 

(c)  The  Secretory  Neuroses. — The  only  gastric  secretory  neurosis 
of  importance  is  the  so-called  nen*otis  dyspepsia.  This,  in  the  majority  of 
cases,  forms  a  part  of  a  general  neurasthenia  or  hysteria.  It  is  not  uncom- 
mon to  speak  of  it  as  gastric  neurasthenia  when  it  occurs  as  the  sole  mani- 
festation of  the   neurotic  state.     It  may,  however,  constitute  part  of  the 
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clinical  features  of  some  of  the  organic  dyspepsias,  thus  leading  to  diag- 
nostic errors.  In  some  cases  it  is  a  direct  result  of  one  of  the  acute  infec- 
tious diseases,  esj>ecially  of  influenza.  Excessive  indulgence  in  alcohol, 
tobacco,  or  sexual  intercourse,  may  also  produce  it. 

The  symptoms  of  nerv*ous  dyspepsia  include  capricious  appetite,  dis- 
comfort or  distress  in  the  epigastrium  after  eating,  eructations  of  tasteless 
and  odorless  gas,  general  weakness  or  prostration,  vertigo,  and,  above 
everything  else,  the  most  gloomy  forebodings  or  depressed  mental  state. 
The  bowels  are  nearly  always  constipated.  Notwithstanding  the  alleged 
severity  of  the  sufiering  of  the  patient,  outward  appearances  of  malnutri- 
tion are  noteworthy  for  their  absence.  While  the  symptoms  are  alleged 
to  be  due  to  the  ingestion  of  food,  it  is  evident  that  no  particular  food  dis- 
agrees with  any  reg^Iarit>^  When  the  patient  gets  away  from  the  trials 
and  tribulations  of  his  daily  duties,  all  of  the  symptoms  disappear,  almost 
as  if  by  magic. 

The  Intestines. 

Examination  of  the  Intent ineH.— The  physical  examination  of 
intestinal  changes  or  conditions  involves  the  practice  of 

1.  Inspection, 

2.  Palpation.  . 

3.  Percussion. 

4.  Auscultation. 

5.  Inflation  of  the  intestines  with  gas. 

6.  Test- lavage  of  the  intestines. 
1.  InspectiOD. — The   examination    of    the    abdomen    by   inspection 

should  be  practised  first  with  the  patient  in  the  standing  position,  after 
which  it  should  be  continued  while  he  is  l>ing  down.  The  reason  for  this 
advice  is  very  apparent.  When  the  patient  is  standing,  partial  bulgings  as 
well  as  uniform  enlargements  become  more  prominent  because  of  the 
greater  weight  borne  by  the  abdominal  walls  ;  and,  moreover,  it  not  infre- 
quently happens  that  these  disappear  with  the  patient  in  the  recumbent 
position. 

Perfect  illumination  of  the  parts  to  he  examined  is  an  absolutely  essential  1 

prerequisite  to  accuracy  of  observation.  It  is  only  by  attention  to  this  point 
that  nice  distinctions  as  to  differences  in  elevation  can  be  determined. 

The  patient  should  be  placed  upon  a  couch  or  table  with  head  and  legs 
extended,  and  the  abdominal  muscles  should  be  as  thoroughly  relaxed  as  ^ 

possible.  It  is  important  that  observations  should  be  made  both  during 
quiet  or  ordinar>'  and  deep  respiration. 

First  the  physician  should  direct  his  attention  to  the  skin  over  the  ab- 
domen, the  special  changes  which  he  may  expect  to  discover  being  stride 
and  venous  enlargements. 
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Abdominal  strias  show  themselves  as  scar-like  markings  over  the 
abdominal  walls.  They  are  generally  parallel  and  in  groups,  and  are  due 
to  cicatricial  tissue  following  breaks  in  the  subcutaneous  cellular  tissue  and 
the  cutis,  brought  about  by  abdominal  distention  ;  eg.,  in  ascites  and  preg- 
nancy. They  may  also  be  produced  by  large  accumulations  of  fat  in  the 
abdominal  walls.  When  of  recent  formation  they  are  of  a  reddish  hue; 
when  old,  an  almost  dead  white.  They  persist  after  the  cause  of  the  in- 
creased intra-abdominal  pressure  has  been  relieved. 

Enlargements  of  the  abdominal  veins  may  be  produced  by  in- 
creased intra-abdominal  pressure  (ascites  and  tumors)  interfering  with  the 
return  flow  of  blood  from  the  lower  extremities,  portal  obstruction  (cir- 
rhosis of  the  liver),  thrombosis  of  the  iliac  veins  or  inferior  vena  cava,  medi- 
astinal tumors,  and  obstruction  in  the  superior  vena  cava.  The  venous  en- 
largements may  be  but  moderate,  and  exhibit  themselves  as  unduly  large 
veins  coursing  over  the  abdominal  walls.  On  the  other  hand,  they  may  be 
extreme,  and  present  a  large  bunch  of  tortuous  veins  centreing  about  the 
umbilicus  (the  caput  mediisce).  When  the  obstruction  is  in  the  inferior  vena 
cava,  the  veins  of  the  lower  extremities  will  also  be  enlarged,  and  not  infre- 
quently there  is  an  associated  oedema. 

In  all  cases  of  enlargement  of  the  abdominal  veins  in  which  the  origin 
of  the  difficulty  is  not  clear,  an  attempt  should  be  made  to  determine  the 
direction  in  which  the  blood  flows  through  the  dilated  vessel.  For  exam- 
ple, there  may  sometimes  be  seen  an  enlarged  vein  running  upwards  in  the 
mid-axillary  line.  When  it  is  dependent  upon  obstruction  of  the  inferior 
vena  cava,  or  of  the  portal  vein,  the  blood-current  is  upwards ;  when,  on 
the  other  hand,  it  originates  in  obstruction  of  the  superior  vena  cava,  the 
flow  is  downwards. 

When  the  veins  enlarged  are  limited  to  the  pubic  region,  the  causative 
obstruction  must  be  below  the  liver. 

Visible  enlargement  of  the  epigastric  arteries  indicates  possible  obstruc- 
tion of  the  iliac  arteries  or  aorta. 

All  information  from  the  inspection  of  the  abdominal  surface  having 
been  obtained,  attention  is  next  directed  to  the  shape  or  contour  of  the  ab- 
domen, especial  attention  being  paid  to  local  or  general  enlargements.  The 
importance  of  inspection  in  the  recognition  of  intra-abdominal  growths  has 
been  greatly  underestimated,  mainly  because  the  examination  is  not  con- 
ducted under  suitable  light  conditions.  Boas  says  :  *'  Even  small  new 
groivtJis  arc  much  more  readily  detected  by  careful  inspection  with  a  good 
light  (a  very  important  point)  than  they  are  through  palpation.''  It  is  scarcely 
necessary  to  remind  the  reader  that  the  evidence  afforded  by  inspection  as 
to  intra-abdominal  enlargements  is  proportionately  reliable,  as  the  abdominal 
walls  are  thin  and  emaciated. 

Uniform  enlargement  of  the  abdomen  may  be  due  to 
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a.  Accumulations  of  fat  in  the  abdominal  walls  and  around  the  ab- 
dominal organs. 

b.  Meterorism  or  tympanites. 

c.  Ascites. 

When  generalized,  abdominal  enlargement  is  due  to  accumulation  of 
fat ;  other  portions  of  the  body,  as  the  chest,  arms  and  legs,  will  show  a 
like  condition.  Occasionally  one  meets  with  individuals  in  whom  all  the 
fatty  accumulation  seems  to  be  deposited  in  the  abdominal  walls,  the  balance 
of  the  body  being  relatively  thin. 

The  diagnostic  relations  of  meteorism  or  accumulation  of  gas  within 
the  intestinal  coils  will  be  considered  in  the  succeeding  portion  of  this  chap- 
ter, under  the  head  of  intestifial  flatulence.  At  this  time  I  will  refer  only 
to  the  differentiation  of  gas  confined  within  the  intestines  (intestinal  meteor- 
ism) and  gaseous  accumulations  within  the  peritoneal  cavity.  The  latter 
condition  can  only  exist  as  a  result  of  some  lesion  capable  of  producing 
perforation  of  a  gas-containing  organ,  e.g.,  the  stomach  and  intestines. 
Consequently  the  previous  history  of  the  case — e.g.,  typhoid  fever,  trauma- 
tism, or  intestinal  or  gastric  ulcer — constitutes  an  important  point  in  deter- 
mining a  conclusion.  Under  certain  circumstances,  inspection  offers  some 
suggestions.  Immediately  after  the  occurrence  of  the  accident  (perforation), 
the  abdominal  enlargement  is  uniform.  Later,  when  peritonitis  supervenes, 
and  with  it  an  exudation  of  serum,  the  enlargement,  though  still  uniform, 
varies  with  the  position  of  the  body.  The  exudate,  being  heavy,  falls  to 
the  most  dependent  parts.  With  the  patient  lying  on  his  back,  it  occupies 
the  posterior  portion  of  the  abdominal  cavity,  the  lateral  walls  of  which 
bulge  unduly  as  compared  with  the  anterior  abdominal  walls.  Still  later^ 
when  the  distention  becomes  extreme,  the  enlargement  again  becomes  uni- 
form, independently  of  any  position  the  patient  may  assume. 

Circumscribed  or  irregular  enlargement  of  the  abdomen  may 
be  due  to 

a.  Tumors. 

b.  Hemiae. 

c.  Localized  accumulations  of  flatus. 

Diminution  in  size  or  retraction  of  the  abdomen  may  be  due  to 

a.  Extreme  emaciation. 

b.  Colic  of  lead-poisoning. 

c.  Basilar  meningitis. 

d.  Spastic  contractions  of  single  intestinal  loops. 

Increase  of  intestinal  peristaltic  activity  may  be  discovered  by  inspec- 
tion when  the  abdominal  walls  are  thin.  This  condition  may  occur  in  the 
early  stages  of  lead-colic,  and  in  occlusion  of  the  intestines.  It  sometimes 
occurs  as  a  visceral  neurosis,  usually  in  association  with  a  similar  condition 
of  the  stomach. 
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2.  Palpation, — By  palpation  of  the  abdomen,  as  applied  to  the  di^ 
covery  of  abnormal  conditions  of  the  intestines,  we  may  determine 

a.  The  presence  or  absence  of  sensitive  points. 

b.  The  presence  or  absence  of  localized  muscular  rigidities. 

c.  The  condition  of  special  portions  of  the  intestines. 

d.  The  presence  or  absence  of  tumors, 

e.  (Udema,  emphysema,  and  corpulence  of  the  abdominal  walls. 

f.  Splashing  and  friction  vibrations, 
g.    Hernice. 

The  method  of  practising  abdominal  palpation  has  already  been  de- 
scribed in  the  section  devoted  to  the  consideration  of  conditions  and  symp- 
toms of  the  stomach.  When  palpating  the  abdomen  as  a  whole,  it  is  wise 
to  accustom  one's  self  to  some  particular  routine,  in  order  that  no  region 
be  neglected.  Naturally,  one  directs  his  attention  to  the  condition  of  the 
abdominal  wails,  and  thus  becomes  aware  of  the  presence  or  absence  of 
oedema,  emphysema,  excessive  acciaiiulations  of  fat,  or  tumors,  although 
the  experienced  will  have  already  recognized  these  conditions  by  inspec- 
tion.  Next,  when  palpating  for  intra-abdominal  lesions  or  conditions,  it  is 
a  good  plan  to  begin  in  the  epigastrium,  and  then,  in  turn,  direct  attention 
to  the  hypochondria  ;  to  the  region  of  the  small  intestines  and  about  the 
umbilicus;  to  the  large  intestines,  beginning  with  the  caecum  or  appendix 
(McBurney's  point);  and  then  follow  the  course  of  the  ascending,  the 
\  transverse  and  the  descending  colon,  and  the  sigmoid  flexure.      Finally,  the 

I  various  canals  through  which  hernia  may  protrude  should  be  palpated. 

f  (a)  The  Presence  or  Absence  of  Sensitive  Points*— When  palpa- 

.  tion  is  practised   for  the  purpose  of  discovering  generalized  or  localized 

(  sensitiveness,  pressure  should  always  be  gentle,  for  pain,  or  at  least  discom- 

fort, may  be  produced  by  rough  manipulation.  Moreover,  roughness  may 
readily  do  harm  in  the  presence  of  actual  lesions.  Care  should  also  be 
exercised  when  examining  nervous,  apfirehensive  individuals,  who  may 
imagine  the  presence  of  pain  or  soreness  when  neither  exists.  When  there 
is  a  suspicion  of  such  a  state  of  affairs,  the  examination  should  be  repeated 
after  a  few  minutes'  rest,  and  the  result  compared  with  the  first  observa- 
tion. One  must  not  permit  himself  to  be  deceived  by  the  hyperresthesia  so 
commonly  observed  in  hysterical  or  neurasthenic  subjects. 

Sensitiveness  over  the  McBurney  point  (midway  between  the  anterior 
superior  spinous  process  of  the  ilium  and  the  umbilicus)  is  almost  certainly 
indicative  of  appendicitis. 

I^ain  and  sensitiveness  along  the  descending  colon  and  over  the  sig- 
moid flexure  is  found  In  acute  dysenter>'. 

Circumscribed  pain  over  the  duodenum  is  symptomatic  of  ulcer  in  that 
locality.  The  sensitiveness  must  be  persistent.  It  is  not  felt  much  beyond 
its  focus  of  greatest  intensity. 
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Multiple  circumscribed  sensitive  points  are  found  in  catarrh  of  the 
small  intestines  comphcated  by  follicular  ulcers,  which  ulcerations  are,  as  a 
rule,  of  tubercular  origin. 

Pressure  sensitiveness  in  the  left  iliac  region  may  be  observed  in 
chronic  sigmoiditis. 

Pain  over  the  entire  abdomen,  with  sensitiveness  to  the  slightest  touch, 
is  observed  in  general  peritonitis, 

(^)  The  Presence  or  Absence  of  Localized  Muscular  Rigidities. 
— Little  or  no  importance  can  be  attached  to  a  general  muscular  rigidity 
during  palpation,  as  it  is  commonly  dependent  upon  the  patient  s  nervous- 
ness. Nevertheless,  there  are  cases  in  which  associated  symptoms  indicate 
that  it  is  dependent  upon  general  tendeniess.  Local  muscular  rigidities 
possess  the  same  diagnostic  significance  as  localized  tenderness  to  palpa- 
tion ;  indeed,  they  may  be  regarded  as  adding  to  the  certainty  of  the  con- 
clusions, 

.  (i)  The  Condition  of  Special  Portions  of  the  Intestines. — Just 
how  far  observations  in  this  line  are  reliable  is  at  present  uncertain.  Obra- 
stow,  as  quoted  by  Boas,  claims  to  have  been  able  to  locate  the  caecum  in 
51.47  per  cent,  of  the  men  and  in  58  per  cent,  of  the  women  he  had  exam- 
ined; the  transverse  colon  in  2}  per  cent.,  and  the  sigmoid  flexure  in  65 
per  cent,  of  all  of  his  cases.  The  confidence  of  the  practitioner  in  these 
results  must  be  weakened  by  the  failure  of  Obrastow  to  confirm  them  by 
post-mortem  examinations.  There  can  be  no  doubt,  however,  that  the 
sigmoid  flexure  is  the  most  readily-accessible  portion  of  the  large  intestine 
to  palpation »  and  that  the  csecum  is  a  close  second.  The  recognition  of 
the  sigmoid  flexure  by  palpation  is  made  easier  by  reason  of  its  being  filled 
with  farcal  masses.  It  has  been  suggested  that  the  physician  induce  an 
artificial  coprostasis,  in  order  to  discover  thereby  the  existence  of  displace- 
ments of  the  intestinal  coils.  When  palj>ating  the  caecum  or  the  lower 
portion  of  the  ileum,  one  feels  the  sensation  as  of  a  thin,  pasty  mass  under 
the  fingers,  as  well  as  the  localized  gurgling  so  common  in  this  situation. 

(d)  The  Presence  or  Absence  of  Tumors.— The  tumors  which  may 
involve  the  intestines  include  carcinoma,  sarcomata,  tuberculomata,  and 
very  exceptionally  the  different  varieties  of  benign  tumors.  They  become 
increasingly  frequent  as  we  reach  the  lower  portions  of  the  intestinal  tract. 
Indeed,  it  might  be  said  that,  if  we  except  cancer  of  the  rectum  and  sig- 
moid flexure,  malignant  disease  of  the  intestinal  tract  is  so  rare  as  to  be 
almost  a  clinical  curiosity.  Osier  mentions  it  only  in  conjunction  with  the 
etiology  of  intestinal  obstruction.  From  a  clinical  standpoint,  this  is  wise, 
because  carcinoma  of  the  intestines  grows  in  an  annular  direction,  and  so 
impairs  the  intestinal  lumen.  It  is  not  uncommon  for  the  intestines  above 
to  be  dilated,  sometimes  enormously  so.  The  movability  of  intestinal 
neoplasms  will  depend  entirely  upon  the  portions  of  the  canal  they  involve. 
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The  duodenum  being  fixed,  tumors  in  this  situation  have  a  definite  location. 
On  the  other  hand,  the  sigmoid  flexure,  the  coils  of  the  small  intestines 
and  the  transverse  colon,  having  long  mesenteries,  will  permit  of  considerable 
movement  of  any  tumor  connected  with  these  parts. 

Tumors  of  the  peritoneum  are  practically  always  secondary  to  similar 
growths  elsewhere.  The  tumors  are  nearly  always  multiple,  scattered  over 
the  peritoneal  surface,  and  are  associated  with  some  degree  of  peritonitis 
and  effusion.  As  Osier  has  graphically  stated  it,  **  The  clinical  history  is 
that  of  chronic  ascites  with  progressive  emaciation."  The  greatest  diffi- 
culty in  diagnosis  seems  to  be  in  the  differentiation  of  tuberculosis  and 
carcinoma.  The  latter  is  especially  liable  to  occur  in  persons  at  or  beyond 
middle  life,  while  tuberculosis  finds  its  most  favorable  soil  in  childhood  and 
youth.  The  nodular  tumors  of  carcinoma  are  much  larger  than  those  of 
tuberculosis. 

Perhaps  the  most  mortifying  mistakes  concerning  the  diagnosis  of 
intestinal  tumors  are  found  in  cases  of  coproliths  (faecal  tumors).  la  the 
majority  of  instances  this  error  may  be  entirely  obviated  if  the  observer 
will  but  take  the  precaution  to  have  the  bowels  thoroughly  evacuated  prior 
to  making  his  examination.  These  faecal  tumors  are  generally  of  doughy 
consistency  and  retain  the  impressions  of  the  fingers.  When  they  are  situ- 
ated in  an  intestinal  diverticulum,  or  when  perforated  by  a  central  canal^ 
purgatives  and  other  measures  for  emptying  the  intestinal  tract  may  prove 
valueless  for  their  removal.  In  this  case  their  diagnosis  may  prove  a  very- 
difficult  matter,  if  not  actually  impossible. 

Boas  refers  to  Gersuny's  **  adhesive  sign  "  as  evidence  confirming  the 
suspicion  of  an  intestinal  tumor.  **  If  the  finger  be  very  firmly  pressed 
upon  the  faecal  mass,  the  intestinal  mucous  membrane  will  become  adherent 
to  the  viscous  faeces,  becoming  free  again  when  the  pressure  is  discontinued. 
Gersuny  states  that  we  can  feel  the  mucous  membrane  loosening  itself,  and 
that  such  a  sensation  is  characteristic  of  a  faecal  tumor."  Boas,  however, 
has  not  been  able  to  Convince  himself  of  the  presence  of  this  adhesive 
sign,  and  still  regards  the  impressibility  of  the  faecal  tumor  as  its  most 
characteristic  symptom. 

3.  Percussion. — Percussion  offers  but  little  help  in  the  physical  ex- 
amination of  intestinal  conditions.  The  percussion-note,  it  is  true,  presents 
variations  in  tone  and  pitch  over  various  coils,  but  this  fact  does  not  seem  to 
be  of  much  practical  importance,  as  yet,  from  a  diagnostic  standpoint.  Over 
large  tumors,  one  of  course  will  discover  percussion  dullness  ;  but  in  this  case 
the  nature  of  the  lesion  has  already  been  determined  by  palpation  and  inspec- 
tion. Perhaps  the  most  valuable  use  to  which  percussion  over  the  intestines 
may  be  applied  is  in  the  differentiation  of  intestinal  meteorism  from  free  gas 
in  the  peritoneal  cavity.  In  the  former  the  percussion-note,  as  stated,  will 
vary  over  different  intestinal  coils  ;  while  in  the  latter  the  tympanitic  reso- 
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nance  will  be  exactly  the  same  all  over,  and  the  hepatic  and  splenic  percus- 
sion dullness  is  found  to  have  disappeared. 

4.  Auscultation. — ^Of  all  the  physical  methods  for  examination  of  the 
intestines,  auscultation  presents  the  most  limited  sphere  of  utility.  By  it 
we  may  determine  the  activity  of  the  gurgling  sounds  of  peristalsis — a  most 
important  thing  for  the  abdominal  surgeon,  who  regards  total  absence  of 
such  sounds  as  suggestive  of  peritonitis. 

5.  Inflation  of  the  Intestines  with  Gas.— The  information  to  be 
obtained  by  this  method  includes  the  detection  of  strictures  of  the  large 
intestine  and  their  location,  the  more  ready  recognition  of  displacements  of 
the  large  intestines  by  palpation  and  inspection,  and  the  diflerential  diagnosis 
of  intestinal  tumors  from  those  of  other  abdominal  organs. 

Two  methods  of  inflating  the  intestines  with  gas  have  been  advocated, 
Ziemssen  recommends  that  carbonic  acid  gas  be  employed.  The  other, 
which  seems  more  generally  applicable^  is  the  introduction  of  atmospheric 
air  by  a  double-bulb  syringe  attached  to  a  long,  soft-rubber  tube.  Com- 
paratively little  of  the  injected  gas  passes  beyond  the  ileo-ca:cal  valve,  thus 
causing  the  large  intestines  to  become  unduly  prominent,  and  making  them 
more  evident  to  physical  examination. 

When  intestinal  stricture  is  present,  the  parts  above  the  narrowing  do 
not  become  distended. 

After  the  intestines  have  been  distended,  deeply  situated  tumors  of  the 
organs  disappear.  Tumors  of  the  intestines  may  become  evident,  especially 
when  so  situated  as  to  become  more  closely  coapted  with  the  abdominal  walls. 

6.  Test- Lavage  of  the  Colon.  — For  applying  this  method  of  ex- 
amination, a  large  Langdon  tube  about  80  cm.  in  length  is  required.  By 
causing  water  to  flow  while  it  is  being  passed,  folds  of  mucous  membrane 
coming  in  contact  with  its  point  are  pushed  aside,  and,  with  care,  it  may  be 
introduced  as  far  as  the  ileo-caecal  valve.  Respecting  the  information  to  be 
obtained  by  the  lavage,  Hemmeter  says  :  "  Under  normal  conditions  the 
experimental  lavage  of  the  colon  shows  very  slight  admixture  of  the  water 
with  faecal  particles,  mucus,  and  epithelial  detritus  ;  but  the  water  very  often 
returns  clear.  In  the  various  forms  of  colitis,  however,  mucus  is  abundant 
in  the  lavage  water  ;  and  it  also  contains  fragments  of  the  colon  mucosa, 
which  are  available  for  microscopic  examination.  On  several  occasions  I 
have  succeeded  in  finding  fragments  of  neoplasms  situated  in  the  transverse 
colon  in  this  manner.  The  method  is  available  for  the  diagnosis  of  all  the 
various  types  of  colitis.*' 

S>Tnptoms  arising  from  disease  of  the  intestines  result  in  one  of  three 
ways : 

(a)  From  the  particular  pathological  condition  present,  the  symptoms 
being  similar  to  those  arising  from  that  condition  in  any  other 
portion  of  the  body. 

16 
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(J?)  From  disturbance  of  function  as  a  conducting  tube,  as  part  of  the 
digestive  apparatus,  and  as  an  organ  of  absorption.       i 

{c)  From  constitutional  disturbance. 

Symptoms  arising  from  the  particular  pathological  process  do  not  con- 
cern us  at  the  present  time,  so  we  proceed  to  the  study  of  those  produced 
by  disturbed  function.  It  is  the  province  of  the  intestines  to  pass  the  prod- 
ucts of  digestion  along  the  tube.  After  the  partially-digested  food  leaves  the 
stomach  and  enters  the  intestines  it  undergoes  further  changes  in  its  downward 
course.  As  certain  parts  become  fully  digested  they  are  absorbed,  while  the 
remainder  is  passed  onward  and  finally  expelled  by  the  rectum.  This  process 
is  an  exceedingly  important  one,  impairment  of  which  results  in  ill-health. 

The  activity  of  the  bowels  may  be  diminished,  which  we  call  constipa- 
tion ;  or  it  may  be  increased,  when  the  condition  is  known  as  diarrhoea. 

I .  Constipation. — As  to  what  constitutes  constipation  is  a  legitimate 
question.  Ordinarily,  the  healthy  individual  has  one  bowel  movement  daily. 
There  are  individuals  who  depart  from  this  standard — some  who  have  two 
evacuations  daily,  others  who  go  to  stool  not  oftener  than  once  in  two  or  three 
days.  Age  exerts  an  important  influence  on  the  frequency  of  stool.  Thus,  in 
infancy  it  is  expected  that  there  maybe  from  two  to  four  evacuations  daily  ; 
while,  in  old  age,  movements  of  the  bowels  take  place  about  every  other  day. 

Important  as  is  the  subject  of  regular  bowel  movements,  altogether 
too  much  attention  has  been  directed  to  it  by  the  laity  and  profession  alHce. 
The  former  are  constantly  dosing  themselves  with  all  sorts  of  purgative 
pills,  placed  on  -the  market  by  not  overly-scrupulous  patent-medicine 
manufacturers,  while  the  latter  limit  their  therapeutic  resources  to  such 
drugs  as  produce  frequent  bowel  movements.  On  the  other  hand  are  those 
who.  led  by  this  one  extreme,  rush  to  the  other,  and  neglect  attention  of 
the  bowels  to  a  degree  detrimental  to  health.  Between  these  two  extremes 
there  is  a  happy  medium,  which  can  be  judged  by  experience  only. 

The  causes  of  constipation  can  be  divided  into  classes,  namely  : 

a.  The  constitutional,  and 

b.  The  local. 

{a)  The  Constitutional  Causes.— These  include  : 

i.  Sluggishness  of  function. 

ii.  Sedentary  habits. 

iii.  Irregularity  in  going  to  stool ;  hurrying  at  stool,  etc. 

iv.  Frequent  use  of  purgatives. 

V.  Excessive  use  of  alcohol,  tobacco,  coffee,  etc. 

vi.  Dietetic  causes, 

vii.  Indigestion. 

viii.  Diseases  of  heart,  stomach,  etc. 

ix.  Dehydration. 

X.  Fever. 
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i.  Sluggishness  of  Function.— Cases  of  constipation  due  to  this 
cause  are  very  common.  The  subjects  are  for  the  most  part  women  whose 
general  nutrition  is  poor.  Their  physical  stamina  is  low.  They  are  highly 
neurotic,  and  often  anaemic.  Menstruation  is  deficient,  and  urinary  excre- 
tion is  much  below  the  normal  standard.  Treatment  directed  to  the  relief 
of  the  constipation  does  absolutely  nothing  towards  bringing  relief,  and  the 
same  remark  applies  to  the  amelioration  of  the  other  symptoms.  The 
condition  seems  to  be  a  clinical  entity  rclievable  only  by  general  constitu- 
tional measures. 

These  cases  must  not,  however,  be  confounded  with  another  class  in 
which  chlorosis  or  one  of  the  forms  of  anarmia  exists  as  the  prime  cause, 
for  in  them  the  relief  of  the  anaemia  adds  tone  to  the  intestinal  muscular 
fibres  and  corrects  the  constipation. 

In  still  another  class,  generally  consisting  of  patients  of  a  lymphatic 
temperament,  and  often  dependent  upon  hereditary  influences,  the  consti- 
pation seems  to  be  part  of  a  sluggishness  of  general  functions ;  the  patient 
is  slow  to  think,  move  and  act,  generally. 

ii.  Sedentary  Habits. — Active  physical  exercise  in  the  open  air  is 
necessary  to  a  high  standard  of  health,  and  is  an  important  means  of  keep- 
ing the  bowels  regular.  Bookkeepers,  bankers,  students,  and  others  whose 
occupations  keep  them  within  doors  for  long  hours,  are  prone  to  constipa- 
tion. Such  persons  may  protest  that  they  are  actively  engaged.  However 
that  may  be,  their  activity  is  not  of  the  kind  conducive  to  the  tissue-changes 
promoting  regularity  of  bowel  action. 

iii.  Irregularity  in  Gtoing  to  Stool.— The  individual  parts  of  the 
system,  as  well  as  the  individual  himself,  form  habits.  Persons  who  culti- 
vate the  habit  of  going  to  stool  at  a  definite  hour  each  day  rarely  suffer 
from  constipation.  Per  contra,  those  who  are  careless  in  this  respect  must 
expect  irregularity.  There  are  those  who,  with  the  regularity  of  habit 
disturbed  even  for  one  day,  will  suffer  from  constipation  in  consequence. 
This  is  seen  in  travellers. 

iv.  Frequent  Use  of  Purgatives.— It  is  very  rare,  indeed,  that  the 
frequent  use  of  purgatives  conduces  to  regularity  of  bowels.  Usually  the 
intestines  become  accustomed  to  the  undue  stimulation,  and  finally  become 
unable  to  act  without  it.  Then,  too,  it  must  be  remembered  that  when  the 
bowels  are  thoroughly  purged,  there  remains  no  residual  fjecal  matter,  and 
this  is  necessary  for  a  natural  movement.  Hence  a  secondary  constipation 
ensues.  This,  in  turn,  leads  the  patient  to  resort  to  another  purge  ;  and  so 
the  vicious  cycle  is  maintained. 

v.  Eizcessive  Use  of  Alcohol,  Tobacco,  CoflFee,  etc. — These  in- 
duce constipation,  as  a  rule,  by  producing  indigestion,  or  by  weakening  the 
intestinal  muscles.  It  is  an  interesting  fact  that  tobacco  and  coffee  may, 
when  used  with  judgment,  be  employed  for  securing  regularity  of  stool. 
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Tea  and  red  wine  produce  constipation  by  reason  of  the  astringent  action 
of  the  tannin  they  contain. 

vi.  Dietetic  Causes. — To  a  certain  degree,  dietetic  causes  of  consti- 
pation are  physiological.  The  foods  leading  to  this  result  are  those  of  a 
highly-nutritious  quality,  leaving  but  little  waste  for  faecal  formation. 
Necessarily,  then,  the  intestines  have  but  little  to  work  upon.  If  this  habit 
is  continued  for.  a  long  time,  the  constipation  becomes  pathological.  The 
foods  of  this  class  include  milk,  eggs,  meat  and  meat  extracts.  Constipa- 
tion may  also  arise  from  taking  of  too  limited  quantity  of  fluids. 

Exceptionally,  constipation  may  result  from  the  taking  of  coarse, 
heavy  food,  which,  by  reason  of  the  large  bulk  of  its  waste,  so  distends  the 
intestinal  walls  as  to  greatly  weaken  their  muscular  power. 

vii.  Indigestion. — The  constipation  is  part  of  the  general  inactivity  of 
the  gastro-intestinal  tract.  It  also  arises  in  part  from  the  alterations  in  the 
composition  and  quantity  of  the  digestive  fluids.  Conditions  in  which  the 
biliary  secretion  is  deficient  are  usually  attended  by  inactivity  of  the  bowels, 
because  bile  is  a  most  powerful  stimulus  of  intestinal  peristalsis. 

viii.  The  heart,  when  diseased,  may  interfere  with  the  circulation  of 
the  intestines,  as  with  that  of  the  stomach,  to  disturb  its  functions. 

ix.  Dehydration  of  the  body  from  any  cause  induces  the  absorp- 
tion of  water  from  the  intestinal  contents,  thus  leading  to  hardening  of  the 
faeces  and  constipation.  Thus,  from  excessive  sweating,  whether  from  dis- 
ease, hot  weather,  or  immoderate  exercise,  constipation  may  result.  Dia- 
betes mellitus,  by  reason  of  the  large  quantity  of  urine  excreted,  produces 
the  same  result. 

X.  Fevers  of  all  kinds  are  almost  invariably  associated  with  inactivity 
of  the  bowels,  because  of  the  diminution  of  gastro-intestinal  secretions  in 
diseases  attended  by  this  symptom.  The  small  quantities  of  food  adminis- 
tered to  febrile  cases  also  play  an  important  part.  The  only  exceptions  to 
the  statement  that  constipation  is  an  attendant  of  fevers  is  found  in  those 
affections  which  have  diarrhoea  as  a  symptom. 

2.  The  local  causes  of  constipation  include  : 

i.   Narrowing  of  the  calibre  of  the  intestines,  as  by  displacement 
of  an  intestinal  coil,  the  formation  of  cicatrices  after  ulcers, 
tumors,  intussusception,  etc. 
ii.   Faecal  impaction, 
iii.  Weakened  muscular  action  of  the  abdominal  walls,  as  in  old 

age,  pregnancy,  obesity, 
iv.   Painful  affections  of  the  abdominal  walls,  e.^.,  rheumatism, 
v.   Local  conditions  of  the  anus,  as  fissure,  spasm,  haemorrhoids, 

and  rectal  ulcer, 
vi.   Pelvic  pain,  as  in  ovaritis  and  pelvic  suppuration, 
vii.   Weakened  intestinal  walls  from  flatulent  distention. 


THE  INTESTINES.  245 

i.  Narrowing  of  the  calibre  of  the  intestines,  i.e.,  intestinal  ob- 
struction. The  pathological  conditions  which  may  give  rise  to  acute  intes- 
tinal obstruction  are  as  follows  : 

Intussusception  ; 

Volvulus ; 

Strangulation  by  peritoneal  bands ; 

Strangulated  hernia ; 

Gall-stones ; 

Intestinal  calculus. 
In  addition  to  these,  intestinal   obstruction   may  be   brought  about 
gradually  by 

Cicatricial  stenosis  from  a  healed  ulcer ; 

Intestinal  tumor,  usually  malignant. 
The  symptoms  of  acute  intestinal  obstruction  from  any  cause  are  well- 
defined.  They  are  of  sudden  onset.  Concisely  stated,  the  cardinal  symp- 
toms of  intestinal  obstruction  are  sudden  and  severe  pain,  most  obstinate 
constipation,  collapse,  and  vomiting.  The  bowels  cease  to  act  notwith- 
standing medicinal  and  mechanical  efforts  employed  to  produce  a  stool. 
The  obstruction  may  be  so  complete  as  to  prevent  the  escape  of  flatus. 
Pain  is  usually  present  and  is  intense.  It  is  generally  described  as  of 
colicky  or  crampy  character.  Its  location  possesses  little  diagnostic  sig- 
nificance, for,  while  it  is  frequently  centred  over  the  point  of  obstruction, 
it  may  have  no  relation  whatever  to  the  seat  of  the  lesion.  Usually  the 
abdomen  is  sensitive,  but  at  times  the  patient  experiences  relief  by  exerting 
firm  pressure.  Constitutional  symptoms  are  early  phenomena,  the  patient 
being  collapsed,  with  pinched  features,  cold  extremities,  rapid,  weak  pulse, 
hurried  respirations,  and  dry,  brown  tongue.  The  abdomen  is  early  dis- 
tended, from  the  accumulation  of  gas  in  the  intestines  above  the  point  of 
obstruction.  This  symptom  may  serve  as  a  guide  in  locating  the  lesion. 
Peristaltic  movements  of  the  bowels  are  increased  above  the  obstruction. 
Hence,  the  higher  the  lesion  the  less  generalized  the  peristalsis.  In  some 
cases  these  movements  are  visible  through  the  abdominal  walls.  Vomiting 
occurs  early,  especially  when  the  obstruction  is  high.  At  first  it  differs  in 
no  particular  from  the  vomiting  of  gastric  disease.  After  a  few  hours  it 
presents  a  faecal  odor,  and  this  is  regarded  as  characteristic.  True  faecal 
vomiting,  however,  does  not  take  place  until  an  advanced  stage  of  the  ill- 
ness, and  is  to  be  regarded  as  evidence  of  complete  obstruction.  It  does 
not  occur,  however,  when  the  obstruction  is  in  or  above  the  jejunum. 

While  it  is  not  always  possible  to  determine  the  exact  cause  of  the 
obstruction,  nevertheless  individual  cases  present  important  features  pos- 
sessed of  considerable  diagnostic  value.  Acute  obstruction  during  early 
life  is  more  frequently  due  to  intussusception  than  to  other  causes.  In  this 
form  of  obstruction,  moreover,  pain  is  an  early  symptom,  and  is   steady. 
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It  may,  however,  subside  suddenly.  Vomiting  does  not  occur  so  early, 
and  is  not  generally  severe.  The  constipation  is  not  complete.  Indeed, 
there  is  frequently  a  pseudo-diarrhcea,  characterized  by  the  discharge  of 
blood  and  mucus.  Tympanites  is  usually  absent.  Physical  examination 
often  discovers  an  oblong  tumor  early  in  the  progress  of  the  case.  I^ter, 
when  peritonitis  sets  in,  this  tumor  is  no  longer  palpable,  because  of  the 
abdominal  swelling.  Sometimes  a  portion  of  the  intestine  protrudes  through 
the  anus,  or  may  be  palpated  in  the  rectum. 

Volvulus  occurs  more  frequently  in  adult  males.  The  lesion  is  usually 
situated  in  the  larger  bowel.  Local  tenderness  is  an  early  symptom. 
Vomiting  is  likewise  late  in  its  appearance,  but  when  it  does  come  on,  it  is 
persistent.  Constipation  is  complete.  Indeed,  this  symptom  usually  pre- 
cedes those  of  obstruction  by  several  days.  Owing  to  the  low  position  of 
the  obstruction,  tympanites  is  a  prominent  feature  of  most  cases.  Tenesmus, 
likewise,  is  present,  though  frequently  absent.  Peritonitis  is  a  frequent  and 
early  complication. 

Strangulation  of  the  intestines  by  peritoneal  bands  and  consequent  ob- 
struction is  to  be  inferred  when  the  symptoms  of  intestinal  obstruction 
appear  in  persons  who  have  previously  suffered  from  attacks  of  peritonitis, 
appendicitis,  and  other  diseases  liable  to  produce  peritoneal  adhesions. 

Several  factors  are  of  assistance  in  diagnosing  the  location  of  the 
obstruction.  Pain,  while  not  an  infallible  guide,  is  certainly  a  strongly 
suggestive  one.  When  diffused  over  the  entire  abdomen,  or  of  a  generally 
colicky  nature,  it  is  of  no  assistance ;  but  when  sharply  circumscribed, 
especially  with  localized  tenderness,  it  may  be  regarded  as  of  great  value. 
Flatulence  or  tympanites  is  the  more  marked  as  the  obstruction  is  the 
lower  situated.  Hence  this  symptom  affords  some  information,  though  in 
a  general  way.  Auscultation  is  of  value  as  showing  the  portions  of  the 
intestines  still  in  possession  of  their  peristaltic  power,  the  bowels  being 
motionless  below  the  seat  of  obstruction.  Inspection  and  palpation  may 
discover  irregular  distention  of  the  bowels,  and  thus  furnish  valuable  diag- 
nostic suggestions. 

Cicatricial  stenosis  from  a  healed  ulcer  is  to  be  recognized  by  the  History 
of  the  case.  The  majority  of  examples  of  this  trouble  are  syphilitic  in 
origin,  hence  the  value  of  a  specific  history  in  forming  an  opinion.  The 
lesion,  moreover,  is  especially  liable  to  appear  in  the  sigmoid  flexure  of  the 
colon.  The  patient  usually  gives  a  history  of  a  long-continued  painful 
affection  of  the  bowels  with  discharge  of  pus,  and  possibly  of  blood  in  the 
stools,  followed  by  a  gradually  increasing  constipation.  Palpation  may 
discover  a  localized  hardness  at  the  seat  of  cicatricial  contraction. 

In  obstruction  from  tumor,  the  primary  trouble  is  usually  recognized 
long  before  the  symptoms  of  intestinal  occlusion  present  themselves  ;  hence 
diagnosis  is  rarely  attended  by  any  difficulty. 
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Intcstitial  obstruction  from  an  enterolith  is  of  the  rarest  occurrence.  So 
far  as  the  symptoms  are  concerned,  their  diagnosis  presents  insurmount- 
able difficulties.  Nevertheless,  in  one  case  seen  by  me  many  years  ago, 
and  in  which  the  diagnosis  was  confirmed  by  Dr.  W.  B.  Van  Lennep,  the 
calculus  was  palpable,  and  was  so  situated  as  to  permit  of  ready  removal 
had  the  unfortunate  patient  been  able  to  overcome  her  unwarranted  preju- 
dice to  surgery. 

Intestinal  obstruction  from  gall-stones  must  be  even  more  infrequent 
than  the  cases  produced  by  enteroliths.  Gall-stones  are  rarely  sufficiently 
large  in  size  to  obstruct  the  intestinal  lumen.  When  such  is  the  case, 
there  has  been  a  fistulous  communication  between  the  gall-bladder  and 
intestines  to  permit  of  its  escape.  The  diagnosis  rests  upon  the  previous 
history  of  the  case,  especially  of  evidence  of  disease  of  the  gall- 
bladder. 

ii.  Faecal  Impaction. — This  condition,  under  ordinary  circumstances, 
should  not  be  difficult  of  recognition,  especially  as  the  inactivity  of  the 
bowels  permitting  it  must  be  of  long  continuance.  The  writer  has  seen 
several  instances,  however,  in  which  grievous  diagnostic  errors  were  com- 
mitted. Mistakes  seem  to  have  resulted  from  the  fact  that  the  irritation  of 
the  intestinal  mucous  membrane  by  the  hard  faecal  mass  had  provoked  a 
pseudo-diarrhoea,  the  stools  containing  considerable  mucus  and  but  little 
faecal  matter.  Added  to  this  fact  is  the  additional  one  of  a  general  hard- 
ness of  the  lower  bowel,  resulting  from  the  accumulated  faecal  masses,  and 
leading  to  the  assumption  that  an  abdominal  tumor  is  present.  Faecal  im- 
paction rarely  occurs,  however,  excepting  in  persons  already  debilitated  by 
disease,  excepting  when  the  patient  has  been  fed  on  improper  food,  seeds 
and  husks  accumulating  in  the  lower  bowel  and  becoming  impacted. 

iii.  Weakened  muscular  action  of  the  abdominal  walls,  as  in 
old  age,  pregnancy,  obesity,  etc.  The  diagnosis  of  such  cases  is  readily 
made  by  reason  of  the  laxity  of  the  abdominal  parietes. 

iv.  Painful  aflFections  of  the  abdominal  walls,  e,g,,  muscular 
rheumatism.  Under  such  circumstances  attempts  at  defecation  result  in 
abdominal  pains  manifestly  aggravated  by  increased  effort.  Hence  the 
patient  not  unnaturally  restrains  himself  The  pain  is  a  diffuse  soreness, 
worse  from  any  movement  or  pressure.  Manipulation  teaches  that  it  is 
situated  in  the  abdominal  walls,  and  that  it  does  not  arise  from  within  the 
abdomen. 

V.  Local  Conditions  of  the  Anus,  as  Fissure,  Spasm,  HaBmor- 
rhoids.  Irritable  or  Inflamed  Prostate,  and  Rectal  Ulcer.— Pain  at 
the  anus  acts  reflexly  in  restraining  stool.  More  than  that,  the  enforced 
inactivity  of  the  bowels,  by  leading  to  intestinal  accumulation,  makes  the 
pain  at  stool  still  greater,  and  so  intensifies  the  constipation.  Stools  are 
apt  to  be  hard,  and  excite  bleeding.     It  is  too  common  an  error,  under 


248  THE  INTESTINES. 

such  circumstances,  to  diagnose  haemorrhoids,  although  it  is  true  that  these 
painful  lesions  are  not  an  infrequent  cause  of  this  condition.  Much  more 
frequent,  however,  are  small  fissures,  which  also  excite  spasm  of  the  anal 
sphincter. 

vi.  Pelvic  Pain. — All  forms  of  pelvic  disorder  characterized  by  in- 
flammation and  pain  are  attended  by  constipation,  owing  to  the  enforced 
rest  of  the  parts.  More  than  that,  the  constipation  reacts  upon  the  primary 
disorder  and  leads  to  passive  congestions,  thus  establishing  a  vicious  circle. 

vii.  Weakened  Intestinal  Walls  from  Flatulent  Distention  and 
Other  Causes. — Long-continued  stretching  of  muscular  tissue  from  any 
cause  leads  to  gradual  deterioration  of  power.  Hence,  if  the  intestines  are 
maintained  in  a  state  of  distention  for  a  prolonged  period  by  habitual  con- 
stipation or  flatulence,  weakness  of  their  walls  results. 

A  survey  of  the  causes  of  constipation  above  described  demonstrates 
that  each  of  them  acts  in  one  of  three  ways  : 

1.  By  diminishing  the  amount  of  faecal  residue. 

2.  By  modifying  absorption  of  fluids  from  the  intestines,  and  thus  af- 
fecting the  consistence  of  the  faeces. 

3.  By  diminishing  intestinal  peristalsis. 

It  is  important,  in  the  management  of  each  case,  that  the  particular 
function  at  fault  is  recognized,  for  in  that  way  only  can  the  trouble  be  cor- 
rected. 

Symptoms  Attendant  upon  Constipation.— Ordinarily,  constipa- 
tion produces  a  slight  abdominal  discomfort,  with  ineffectual  urging  to 
stool.  The  difficulty  is  corrected  at  once,  and  the  trouble  ends  here.  Ex- 
ceptionally, however,  very  interesting  results  ensue,  and  sometimes  fail  of 
recognition.     These  may  be  enumerated  as  follows  : 

1.  Colic  or  Abdominal  Pain. — Paroxysms  of  abdominal  pain  of 
colicky  character,  recurring  at  more  or  less  regular  intervals,  may  occur 
from  the  intestinal  irritation  as  the  result  of  the  retained  faecal  masses. 

2.  Intestinal  inflammation  may  follow  in  some  few  cases,  because 
of  the  intensity  of  this  irritation. 

3.  The  inflammation,  in  its  turn,  especially  if  frequently  repeated,  brings 
about  weakening  of  the  intestinal  walls,  which  yield  to  pressure.  Or, 
the  habitual  distention  of  the  bowels  by  faecal  masses  may  result  in  their 
dilatation. 

4.  Venous  dilatations  are  sometimes  produced  by  the  pressure  of 
the  hardened  fcuces,  the  best  illustrations  of  which  are  found  in  haemor- 
rhoids and  varicocele. 

5.  Uterine  and  ovarian  disease  is  a  common  attendant  upon  the 
constipation  of  women.  The  retained  faxes  act  mechanically  to  produce 
pelvic  congestion,  and,  if  long  continued,  organic  changes  must  ensue.  This 
fact  is  overlooked  with  too  great  frequency.     The  tendency  at  the  present 
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day  is  to  attribute  too  much  influence  to  septic  infection  and  too  little  to  the 
bowels. 

6.  Left-sided  sciatica  may  be  brought  about  by  the  local  effect  of 
a  distended  sigmoid  flexure. 

7.  Exceptionally,  GBdema  of  the  feet  may  be  produced  in  the  same 
way. 

8.  Auto-Intoxication. — The  long  retention  of  effete  matter  in  the 
intestines  leads  to  absorption  of  toxins,  and,  as  a  result,  there  follow  numer- 
ous symptoms  of  auto-intoxication.  These  exist  in  great  variety.  Some- 
times they  are  so  distressing  as  to  completely  overshadow  their  cause.  Gen- 
erally they  are  very  indefinite  in  character,  though  none  the  less  serious  in 
their  effects. 

2.  Diarrhoea. — By  diarrhoea  is  meant  the  frequent  evacuation  of  stools 
possessed  of  a  watery  consistence.  The  stools  themselves  may  consist  of 
fluid  faeces,  mucus,  serum,  undigested  food,  and  even  of  blood  and  pus. 
Associated  with  the  diarrhoea  are  usually  pain,  flatulence,  and  sometimes 
tenesmus.  The  pain  may  be  constant  or  paroxysmal.  In  some  it  is  pro- 
voked by  the  irritation  of  the  abnormal  faecal  contents  ;  in  others  by  the  flatu- 
lent distention.  As  a  rule,  it  is  greatly  relieved  by  stool  or  the  escape  of  flatus. 
It  is  only  in  inflammatory  cases  that  there  is  tenderness  and  steadiness  of 
the  pain.  It  is  usually  sharp  and  griping,  sometimes  described  as  lancina- 
ting. When  inflammation  is  present  it  may  be  localized  over  the  inflamed 
part,  e.g.,  the  colon.  The  flatulence  is,  as  a  rule,  not  of  a  high  grade.  The 
flatus  is  more  or  less  offensive.  Tenesmus  is  always  present  when  the  stools 
are  at  all  frequent.  It  is  also  a  prominent  symptom  in  cases  in  which  there  is 
inflammation  or  irritation  of  the  rectum  and  anus.  It  must  not  be  regarded 
as  diagnostic  of  dysentery,  a  mistake  only  too  common.  In  rectal  compli- 
cations of  diarrhoea  the  tenesmus  may  be  constant,  and  may  even  excite 
prolapsus  of  the  anus.  Dysentery  is  in  reality  an  acute  infectious  disease 
having  a  well-defined  course,  and  should  not  be  confounded  with  diarrhoeal 
troubles. 

The  constitutional  disturbances  associated  with  diarrhoea  vary  with  the 
frequency  and  copiousness  of  the  movements  and  the  general  condition  of 
the  patient.  When  the  stools  are  frequent  and  profuse,  there  is  usually 
more  or  less  marked  weakness,  thirst,  loss  of  appetite,  scanty  urination, 
and  some  fever, — usually,  however,  not  more  than  two  or  three  degrees. 
In  the  aged,  diarrhoea  is  especially  prostrating,  and  may  prove  to  be  a  dan- 
gerous malady. 

Diarrhoea  may  result  from  the  following  causes  : 

(a)  Direct  irritation  of  the  intestines,  as  from  over-feeding  or  gastric 
indigestion.  Food  enters  the  intestinal  tract  improperly  prepared,  and  the 
intestinal  juices  are  unable  to  take  care  of  it.  It  then  acts  as  an  irritant, 
exciting   abnormal    peristalsis ;   wudation   of   mucus   and   frequent    loose 


250  THE  INTESTINES. 

stools  follow.      Recovery  is  prompt  after  the  expulsion  of  the  offending 
materials. 

{b)  Purgatives  and  poisons.  The  actions  of  certain  drugs,  as  castor 
oil,  aloes,  croton  oil,  etc.,  in  producing  frequent  liquid  evacuations  is  too 
well  known  to  need  extensive  elaboration  here.  Certain  poisons,  notably 
arsenic,  mercury  and  antimony,  and  the  ptomaines,  include  diarrhoea  in 
their  symptomatologies  by  reason  of  the  high  grade  of  gastro-enteritis 
they  produce.  In  arsenical  and  ptomaine  poisoning  the  diarrhoea  is  asso- 
ciated with  vomiting,  the  slightest  portion  of  liquid  or  food  in  the  stomach 
exciting  the  act.  Stools  are  profuse,  watery  and  exhausting.  Pain  is  a 
prominent  feature. 

[c)  The  presence  of  too  much  bile.  Bile  acts  as  a  stimulant  to  the 
intestinal  peristalsis.  Hence,  when  present  in  excess,  stools  are  abnor- 
mally frequent. 

{d)  Hardened  fceces.  These  irritate  the  intestinal  mucous  membrane, 
exciting  a  flow  of  mucus  and  increased  peristalsis.  The  stools,  under  such 
circumstances,  are  found  to  consist  of  scybalae  and  mucus. 

{e)  Irritation  of  parasites.  This  is  an  unusual  cause  of  diarrhoea. 
It  can  be  diagnosed  only  by  the  recognition  of  the  parasites  in  the  stools. 

(/)  Ruptured  abscesses,  the  stools  containing  pus  which  has  made  its 
appearance  suddenly. 

[g)  Defective  hygiene,  breathing  foul  air,  living  in  crowded  rooms,  etc.  ; 
a  very  common  cause  of  diarrhoea  in  poor  communities,  jails,  camps,  etc. 
It  is  generally  associated  with  bad  food,  uncleanliness,'  etc. ;  hence  it  is 
impossible  to  say  just  how  much  influence  is  exerted  by  each  factor. 

(//)  As  a  vicarious  symptom.  This  is  especially  observed  in  cases  of 
impending  uraemia.  The  stools  become  frequent,  watery  and  profuse.  Such 
a  diarrhoea  must  be  regarded  as  elimi native,  supplementing  the  poor  work 
of  the  damaged  kidneys,  and  hence  should  not  be  interfered  with. 

I  have  also  seen  a  very  interesting  phenomenon  of  diarrhoea  substi- 
tuting for  the  chill  in  intermittent  fever,  the  cold  stage  being  attended  by 
profuse  vomiting  and  diarrhoea,  simulating  in  every  way  ordinary  cholera 
morbus,  but  differing  from  that  disease  in  its  recurrence  on  alternate  days 
at  exactly  the  same  hour. 

(/)  Xervous  disturbances.  This  is  a  peculiarity  of  some  people,  who 
get  diarrhcea  under  slight  emotional  causes,  as  fright  or  anxiety.  As  a 
rule  the  attacks  arc  but  short-lasting,  disappearing  on  the  subsidence  of 
the  excitement  giving  rise  to  it. 

Under  this  heading  may  also  be  included  some  cases  of  diarrhoea 
occurring  in  hysterical  subjects.  As  a  rule,  however,  very  strong  evidence 
should  be  at  hand,  together  with  the  absence  of  any  other  causative  con- 
dition, before  a  diarrhoea  of  mysterious  origin  should  be  diagnosed  as 
hysterical. 
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(J)  Rectal  and  anal  irritation.  Fissures  of  the  anus,  ulcer,  or  strict- 
ure of  the  rectum,  which,  as  already  stated,  usually  produce  constipation, 
sometimes  give  rise  to  the  opposite  result,  and  excite  diarrhoea  by  either 
direct  or  reflex  irritation. 

{k)  Appendicitis.  Here,  again,  we  have  another  disease  in  which 
diarrhoea  is  the  unusual  condition. 

(/)  Constipation  may  produce  diarrhoea.  This  sounds  paradoxical ; 
and  yet  there  is  no  fact  in  clinical  medicine  better  recognized.  The  accu- 
mulation of  hardened  faecal  masses  in  the  colon  leads  to  irritation,  with 
excessive  secretion  of  mucus.  The  resulting  stools  consist  of  scybalae  cov- 
ered with  mucus,  and  sometimes  containing  blood. 

{fn^  Symptomatic  diarrhoea  occurs  in  a  number  of  diseases,  as  follows  : 
i.   Acute  intestinal  catarrh, 
ii.  Acute  membranous  enteritis, 
iii.  Cholera  infantum, 
iv.  Cholera  morbus, 
v.   Cholera  Asiatica. 
vi.   Dysentery, 
vii.  Typhoid  fever, 
viii.  Septicaemia. 
ix.  Colitis. 
X.  Toxaemia. 

xi.  As  part  of  the  intestinal  crises  in  locomotor  ataxia, 
xii.   Membranous  enteritis. 

3.  Intestinal  HaBmorrhage. — Blood  escaping  by  the  anus  presents 
different  appearances,  according  to  the  portion  of  the  intestinal  canal  from 
which  it  was  derived  and  the  rapidity  with  which  it  has  escaped  from  the 
ruptured  vessels.  The  nearer  the  source  of  haemorrhage  to  the  anus,  the 
nearer  does  the  appearance  of  the  blood  in  the  stools  approach  that  of 
blood  in  color  and  the  less  intimately  is  it  mixed  with  the  fieces.  The 
more  remote  from  the  anus  the  seat  of  haemorrhage,  the  more  likely  is  the 
bloody  stool  to  present  a  tarry  or  pitch-like  appearance.  When  the  haemor- 
rhage is  from  the  rectum  or  anus,  the  blood  discharged  is  pure,  and  merely 
coats  the  fjecal  masses. 

Intestinal  haemorrhage  may  result  from — 
i.   Traumatism  by  foreign  bodies.     The  histor>'  of  the  case  can  only 

make  the  diagnosis  certain, 
ii.  Intestinal  ulcerations,  as  in  typhoid  fever,  malignant  disease,  tuber- 
culosis and  syphilis, 
iii.  Gouty  kidney.  This  cause  is  not  sufficiently  appreciated.  Its 
mechanism  is  the  same  as  in  the  case  of  haemorrhages  from  the 
same  cause  occurring  in  other  portions  of  the  body,  namely, 
arterial  degeneration  and  increased  intravascular  pressure. 
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iv.  Blood  changes,  as  in  scurvy,  haemophilia,  pernicious  anaemia,  yellow 
fever,  and  many  of  the  acute  infectious  diseases. 

4.  Abdominal  Pain. — Abdominal  pain,  though  most  frequently  due 
to  lesions  of  intestinal  origin,  is  by  no  means  confined  to  the  symptomatol- 
ogy of  these  affections.  The  intestinal  affections  of  which  it  may  be  a 
symptom  include  the  following  : 

a.  Colic  or  enteralgia. 

b.  Intestinal  indigestion. 

c.  Acute  enteritis. 

d.  Chronic  lead-poisoning. 

e.  Duodenal  ulcer. 

f   Malignant  disease  of  the  intestines. 

g.   Hernia. 

h.  Appendicitis, 
i.   Cholera  morbus  and  Asiatica. 

j.  Dysentery. 

k.  Enteroptosis. 

1.   Faecal  impaction. 

m.   Intestinal  obstruction. 

n.   Intestinal  perforation. 

{a)  Colic  or  Enteralgia.— The  pain  in  this  condition  is  paroxysmal 
in  its  recurrence.  It  is  described  by  the  patient  as  griping  in  character. 
Its  focus  of  greatest  intensity  is  about  the  umbilicus.  It  is  usually  relieved 
by  bending  double  or  making  firm  pressure  with  the  hands.  It  is  often 
attended  by  constipation  or  flatulence,  and  disappears  when  these  troubles 
are  relieved.  The  diagnosis  of  colic  should  always  be  unsatisfactory  to  a 
physician,  for  the  case  cannot  be  said  to  have  received  an  explanation 
unless  the  origin  of  the  difficulty  is  also  specified.  The  use  of  the  term 
**  enteralgia  "  as  a  simple  nervous  affection  of  the  intestines  should  be  con- 
demned, for  such  cases  are  practically  never  observed,  if  we  except  the 
crises  of  locomotor  ataxia,  and  the  ncuritic  affection  of  the  abdominal  walls. 
Truly,  the  diagnosis  **  nervous  pain  "  in  the  abdomen  covers  a  multitude  of 
mistaken  diagnoses. 

(/;)  Intestinal  Indigestion.— The  pain  exhibits  the  colicky  character. 
It  disappears  promptly  as  soon  as  the  intestines  are  relieved  of  the  offend- 
ing materials. 

(r)  Acute  Enteritis. — A  variety  of  pains  may  be  observed  in  acute 
enteritis.  The  most  common  is  colicky  in  character,  precedes  an  evacuation, 
and  is  relieved  thereby.  When  the  large  intestines  are  involved,  there  may 
be  associated  tenesmus  recti.  Ik^tween  the  paroxysms  of  pain  the  patient 
experiences  sensations  of  distress,  discomfort,  or  actual  soreness. 

{d)  Chronic  Lead-Poisoning.— The  patient  is  nearly  always  a  worker 
in  lead.     The  paroxysms  of  pain  are  severe,  and  there  is  associated  retrac- 
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tion  of  the  abdomen  and  most  obstinate  constipation.     The  presence  of  a 
blue  lime  on  the  gums  adds  to  the  certainty  of  the  diagnosis. 

(<*)  Duodenal  Ulcer. — This  affection  is  characterized  by  a  fixed  pain 
situated  somewhat  below  the  location  of  the  gall-bladder,  on  the  right 
parasternal  Hoe.  It  has  been  described  as  exhibiting  a  burning  or  boring 
character  radiating  downwards  or  to  the  sides,  and  aggravated  by  lying  on 
the  right  side.  Its  characteristic  period  of  aggravation  js  about  three  or 
four  hours  after  the  taking  of  ff?od«  Chvostek  has  offered  a  suggestion  by 
w^hich  the  pain  of  duodenal  ulcer  may  be  differentiated  from  the  correspond- 
ing lesion  of  the  stomach.  If  pains  about  the  epigastrium  coming  on  some 
three  hours  after  a  meal  are  relieved  by  the  taking  of  wine,  it  is  suggested 
that  the  lesion  is  duodenal  ulcer,  because  the  wine  causes  a  reflex  closure 
of  the  pylorus,  If»  on  the  other  hand,  the  ulceration  is  gastric,  the  pain  is 
aggravated  by  the  taking  of  wine.  Boas  accepts  the  above  facts  as  stated^ 
but  explains  them  by  the  dilution  of  the  hyperacid  gastric  juice  by  the  food 
or  liquid  taken.  As  he  expresses  it,  "Substances  such  as  milk  or  egg-al- 
bonitn,  which  have  a  strong  tendency  to  combine  with  hydrochloric  acid^ 
should  act  better  than  wine." 

(/)  Malignant  Disease  of  the  Intestines,— Pain  should  be  an  im- 
portant feature  of  all  cases  of  malignant  disease  of  the  intestines.  As  in 
gastric  carcinoma,  it  is  constant,  but  is  subject  to  periods  of  aggravation. 
The  diagtxosis,  however,  depends  upon  the  obstinate  character  of  the  illness, 
the  age  of  the  patient^  the  cachectic  condition  of  the  patient,  and,  above  all, 
upon  the  discovery'  of  a  tumon 

(^)  Heriiia, — The  fact  that  hernia,  though  not  strangulated  and  per- 
fectly reducible,  may  produce  abdominal  pain,  is  not  sufficiently  recognized. 
Even  in  cases  in  which  the  supports  in  the  rings  or  canals  are  weak,  and  as 
yet  there  is  no  protrusion,  mild  fugitive  pains  are  not  infrequent.  They  are 
not  associated  w  ith  tenderness,  but  'are  ofttimes  aggravated  or  excited  by 
sudden  muscular  e.vertion. 

(//)  Appendicitis. — The  pain  of  appendicitis  is  probably  possessed  of 
a  more  fixed  location  than  that  of  any  other  abdominal  pain.  Its  point  of 
maximum  intensity  is  at  the  so-called  McBurney  point,  i,i\,  just  above  a 
point  midway  on  a  line  drawn  from  the  anterior  superior  spinous  process  of 
the  ilium  to  the  umbilicus.  In  very  many  cases  the  pain  may  be  here,  and 
not  elsew^here.  But  it  may  happen  that  the  abdominal  pain  is  diffused,  in 
which  case  the  diagnosis  is  determined  by  the  special  sensitiveness  at  the 
McBurney  point.  This  is  an  important  point  to  bear  in  mind,  for  many 
cases  of  so-called  colic  are  misunderstood  because  of  failure  to  properly 
determine  the  location  of  maximum  intensity  of  pains. 

(1)  Cholera  Morbus  and  Asiatica* — The  pain  in  these  affections  is 
that  of  enteritis,  i\t\,  griping  and  paroxysmal,  with  relief  succeeding  an  ev^acua- 
tion  of  the  bowels,  with  some  soreness  or  discomfort,  more  or  less  constant. 


254  THE  INTESTINES. 

(J)  Dysentery»  likewise,  has  constant  and  paroxysmal  pains,  but 
there  is  associated  severe  tenesmus  recti. 

{k)  Enteroptosis. — Because  of  the  secondary  organic  changes  which 
may  take  place  in  the  intestines  in  consequence  of  the  displacements,  severe 
colicky  pains  may  appear.  Prior  to  this  stage,  however,  the  local  subjec- 
tive phenomena  consist  of  distressed  sensations  of  various  kinds,  attended 
by  the  phenomena  of  neurasthenia. 

(/)  FsBCal  Impaction.— The  pain  may  be  constant  or  paroxysmal, 
and  is  due  to  irritation  excited  by  the  faecal  masses. 

(;;/)  Intestinal  Obstruction. — Pains  from  this  cause  have  already 
been  referred  to  when  describing  **  constipation." 

{n)  Intestinal  Perforation.— Here  the  pain  is  of  sudden  onset,  and 
is  associ?ited  with  collapse.  It  may  or  may  not  have  been  preceded  by  the 
clinical  phenomena  of  lesions  capable  of  ending  in  perforation,  as  intestinal 
ulcer  and  typhoid  fever. 

The  non-intestinal  causes  of  abdominal  pain  include : 

a.  Spinal-cord  disease. 

i.  Tumor  of  cord  or  meninges, 
ii.   Locomotor  ataxia, 
iii.   Caries  of  the  vertebrae. 

b.  Neuralgia  of  the  abdominal  walls. 

c.  Rheumatism  of  the  abdominal  walls. 

d.  Gall-stone  colic. 

e.  Renal  colic. 

f.  Cystitis. 

g.  Aneurysm  of  the  abdominal  aorta, 
h.   Pelvic  disorders  in  the  female. 

{a)  Spinal-Oord  Disease. — The  cases  in  which  the  initial  symptom 
of  tumor  of  the  spinal  cord  consists  of  a  bilateral  neuralgia  of  the  trunk 
(chest  or  abdomen)  are  rare.  Nevertheless  they  are  of  sufficient  impor- 
tance to  bear  in  mind  in  cases  of  otherwise  unexplainable  persistent  ab- 
dominal pain.  The  abdominal  pains  of  locomotor  ataxia  constitute  one 
of  the  crises  of  this  disease,  and  correspond  closely  to  the  gastric  crises 
already  described.  Abdominal  pain  from  vertebral  caries  is  especially  fre- 
quent in  childhood,  and  I  have  seen  it  give  rise  to  some  very  absurd  diagnoses 
under  the  circumstances,  e.g.,  appendicitis,  rheumatism,  etc. 

{b)  Neuralgia  of  the  Abdominal  Walls.— This  is  especially  liable 
to  occur  in  conjunction  with  or  as  one  of  the  sequelae  of  herpes  zoster. 

(r)  Rheumatism  of  the  Abdominal  Walls.— In  this  condition 
the  pains  are  superficial,  and  consist  of  a  steady  soreness,  which  is  aggra- 
vated during  motion  or  attempts  to  move. 

{d)  Gail-Stone  Oohc. — In  biliary  colic  the  pain  is  very  severe,  and 
finds  its  seat  of  greatest  intensity  about  the  region  of  the  gall-bladder. 
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When  the  common  duct  is  obstructed,  it  is  attended  by  jaundice  and  inter- 
mittent fever  and  the  passage  of  clay-colored  stools.  Sometimes  the 
paroxysms  of  pain  are  attended  by  vomiting.  In  some  cases  the  pains 
radiate  to  the  shoulder  and  back. 

(e)  Renal  Colic. — The  pain  in  nephritic  colic  is  due  to  the  passage  of 
a  calculus  from  the  kidney  through  the  ureter  to  the  bladder.  The  pain 
starts  in  the  region  of  one  kidney  and  extends  downwards  to  the  pubes, 
and  in  some  cases  even  into  the  corresponding  testicle  and  thighs. 

(/)  Aneurysm  of  the  Abdominal  Aorta.— Pain  from  this  lesion 
has  no  definite  character,  nor  is  it  necessarily  present  in  all  cases  of  ab- 
dominal aneurysm.  Much  depends  upon  the  location  of  the  tumor,  and 
the  organs  and  structures  upon  which  it  exerts  pressure.  The  diagnosis  is 
based  upon  the  recognition  of  the  usual  physical  signs  of  aneurysm. 

{£)  Cystitis. — In  cystitis  the  pain  is  supra-pubic  and  at  the  neck  of 
the  bladder.  It  is  associated  with  ardor  urinae,  and  relief  from  urination  is 
but  short-lasting.     The  urine  contains  pus  and  mucus. 

(//)  Pelvic  Disorders  in  the  Female.— All  of  the  utero-ovarian  le- 
sions may  be  associated  with  more  or  less  severe  pain.  The  diagnosis  is 
made  by  a  physical  examination,  though  special  characteristics  and  situa- 
tions of  the  pain  may  be  suggestive  a  priori.  While  on  this  subject,  it  is 
well  to  warn  the  reader  concerning  the  many  neurotic  manifestations  ap- 
pearing in  this  locality  leading  to  incorrect  diagnoses  of  organic  affections, 
when  neuroses  only  are  present. 

(/)  Peritonitis. — The  pains  of  peritonitis  are,  as  a  rule,  general,  and 
are  associated  with  sensitiveness  to  touch  or  manipulation.  As  peritonitis 
cannot  be  a  primary  disorder,  the  case  must  present  a  history  of  one  of  the 
lesions  capable  of  giving  rise  to  that  disease,  as  appendicitis,  gastric  ulcer, 
pyosalpinx. 

5.  Tympanites;  Meteorism. — The  intestinal  tract  always  contains  a 
certain  amount  of  gas,  but  this  does  not  accumulate  with  sufficient  rapidity 
to  become  a  source  of  discomfort.  Nor  is  it  common  for  it  to  give  rise  to 
any  great  degree  of  eructations  or  escape  of  flatus  per  anum.  The  quantity 
is  not  so  great  but  that  it  can  be  absorbed  by  the  intestines.  The  general 
causes  which  may  produce  tympanites  are  as  follows : 

a.  Abnormal  formation  of  gas  in  the  intestinal  tract. 

b.  Retention  of  gas  within  the  intestinal  tract,  formation  being  normal. 

c.  Abnormal  introduction  of  gas  into  the  intestinal  tract. 

The  abnormal  formation  of  gas  in  the  intestinal  tract  is  dependent 
upon  fermentation  of  food-products.  Starchy  substances,  as  potatoes,  and 
food  rich  in  cellulose,  as  beans,  carrots,  turnips  and  cabbage,  are  especially 
liable  to  produce  intestinal  flatulence.  The  main  cause  for  retention  of  gas 
is  found  in  intestinal  obstruction  from  any  cause.  It  may  also  be  due  to 
loss  of  the  muscular  tone  of  the  intestinal  walls,  as  in  peritonitis  and  in 
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typhoid  conditions  generally.  Abnormal  introduction  of  gas  into  the  in- 
testinal tract  is  the  cause  of  the  tympanites  of  hysterical  and  hypochon- 
driacal individuals.     {Vide  remarks  on  Flatulence,  p.  21 1.) 

6.  The  Fseces. — The  clinical  study  of  the  faeces  embraces  observa- 
tions as  to  their  quantity,  consistence,  shape,  chemical  reaction,  color,  odor, 
and  the  presence  of  non-faecal  matters  ;  i,c.,  undigested  food,  foreign  bodies, 
blood,  mucus,  and  fat.  Under  exceptional  circumstances,  microscopical  and 
chemical  examination  of  the  faeces  is  necessary. 

{a)  Quantity  of  FsBcal  Matter  Discharged. — This  varies  within 
wide  limits,  even  in  perfectly  healthy  individuals.  The  average  daily  quan- 
tity in  the  adult  is  about  five  ounces  ;  and  yet  from  two  and  a  half  to  ten 
ounces  are  within  the  limits  of  health.  The  size  of  the  stool  depends 
more  on  the  character  and  quantity  of  food  taken  than  on  the  size  of  the 
individual.  Thus,  vegetable  food,  particularly  potatoes,  leaves  a  large 
faecal  residue,  while  animal  foods  permit  of  but  little  waste.  It  is  generally 
held  that  about  one-seventh  of  the  weight  of  food  taken  is  excreted  by 
the  bowels.  In  children,  however,  it  will  be  found  that  the  stools  are  dis- 
proportionately large  to  the  food  taken,  the  reverse  condition  obtaining  in 
old  age. 

{b)  Consistence. — The  normal  adult  stool  is  of  firm  consistence,  and 
is  discharged  as  cylindrical  masses.  We  speak  of  it  as  a  **  formed  '*  stool. 
Departures  from  this  standard  may  occur.  Under  the  influence  of  pro- 
longed retention  within  the  intestinal  canal  the  fluid  portion  may  be  ab- 
sorbed, and  the  stool  becomes  **  hard  "  and  **  nodular.*'  As  a  result  of 
increased  peristalsis  and  excessive  secretion,  the  consistence  of  stools 
becomes  lessened,  and,  according  to  the  extent  of  the  alteration,  we  speak 
of  them  as  **  semi-solid,"  **  pultaceous,"  "loose,"  or  **  fluid."  "Ribbon- 
shaped  "  stools  are  sometimes  found  in  cases  of  intestinal  stenosis,  owing 
to  the  faecal  masses  being  forced  through  a  narrow  passage.  Such  a  con- 
dition must  not  be  regarded  as  diagnostic,  however,  unless  it  is  persistent, 
for  such  a  shape  may  result  from  extreme  anal  contraction.  Then,  too,  its 
absence  must  not  be  regarded  as  negativing  the  possibility  of  stricture,  for 
the  stools  may  re-form  in  the  rectum  after  passing  the  constriction. 

(r)  Chemical  Reaction. — The  normal  chemical  reaction  of  the 
faeces  is  slightly  alkaline  or  acid,  dependent  upon  the  character  of  food 
taken  and  the  form  of  fermentation  ensuing.  In  typhoid  fever  the  reaction 
is  markedly  alkaline  ;  in  infantile  diarrhcca  it  is  usually  strongly  acid.  The 
clay-colored  stools  of  jaundice  are  generally  of  acid  reaction,  dependent 
upon  the  presence  of  the  fatty  acids. 

{d)  Color. — The  color  of  the  stools  varies  considerably,  usually, 
however,  presenting  a  light-  to  a  dark-brown  color.  It  is  modified  consid- 
erably by  the  character  of  the  food  and  the  length  of  time  they  are  retained 
in  the  canal.      Long  retention  causes  them  to  become  darker.     Persons  on 
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a  milk  diet  usually  have  light-colored  stools ;  a  greenish  tint  is  presented 
when  the  diet  is  largely  vegetable.  Green  stools  are  very  commonly  ob- 
served in  cases  of  infantile  diarrhoea,  owing  to  acid  fermentation.  They 
may  be  observed  exceptionally  in  cases  in  which  the  reaction  is  alkaline 
or  but  faintly  acid,  in  which  case  the  color  is  believed  to  be  due  to  a  green 
pigment-forming  bacillus.  Bright-green  stools  are  also  observed  in  some 
cases  of  typhoid  fever,  especially  when  the  upper  portion  of  the  colon  is 
involved. 

Certain  drugs  and  foods  give  the  faeces  characteristic  colors.  Thus, 
iron,  bismuth  and  charcoal  cause  them  to  become  black  ;  calomel,  green  ; 
santonine,  rhubarb  and  senna,  yellow ;  haematoxylon,  red  ;  cocoa  in  large 
quantities,  gray  ;  spinach,  green. 

Clay-colored  stools  are  observed  whenever  the  flow  of  bile  is  cut  off" 
from  the  alimentary  tract,  as  in  cases  of  obstruction  of  the  gall-duct.  Such 
stools  may  be  associated  with  a  discharge  of  bile-stained  mucus,  because 
there  is  always  associated  with  it  a  general  cholaemia,  and  the  discharges 
are  stained  from  the  bile-laden  blood.  Clay-colored  stools  are  occasionally 
observed  in  children,  as  the  result  of  the  presence  of  a  large  proportion  of 
undigested  fat.  They  are  sometimes  found  in  anaemic  states  and  rachitis, 
because  of  **  the  fundamental  deficiency  of  blood-pigment."  They  are  also 
regarded  under  appropriate  circumstances  as  suggestive  of  pancreatic  dis- 
order, here  being  dependent  upon  **  alterations  in  the  mutual  reaction  of 
the  bile  and  the  pancreatic  juice  in  coloring  the  intestinal  contents." 

{e)  Odor. — The  characteristic  odor  of  the  stools  is  well  known,  and 
is  dependent  upon  skatol  and  indol.  It  may  be  modified  by  disease.  Thus, 
in  cases  undergoing  acid  fermentation,  as  in  infantile  diarrhoea,  they  may 
present  a  sour  odor ;  in  obstructive  jaundice,  owing  to  the  absence  of  bile 
from  the  intestinal  contents  and  deprivation  of  the  supposed  antiseptic 
properties  of  that  fluid,  the  stools  become  exceedingly  malodorous.  The 
odor  may  be  unusually  offensive  in  cases  of  indigestion.  In  dysentery  and 
other  diseases  characterized  by  ulcerations  the  stools  may  assume  a  gan- 
grenous odor,  because  of  the  formation  of  sloughs.  In  diseases  in  which 
faecal  matters  disappear  and  the  discharges  consist  almost  entirely  of  serum 
or  mucus,  odor  may  be  almost  absent,  as  in  cholera  Asiatica  and  dysentery. 
An  ammoniacal  odor  may  be  present  in  uraemia,  and  when  there  is  a  fistu- 
lous communication  between  the  intestinal  and  urinary  tracts. 

(/)  Presence  of  non-fsBcal  matters,  including  foreign  bodies, 
mucus,  blood,  fat,  pus  and  undigested  food,  and  shreds. 

i.  Foreign  bodies  are  observed  only  when  introduced  by  accident, 
excepting  in  cases  of  the  insane  and  mentally  deficient. 

ii.  Mucus  occurs  in  small  quantity  under  normal  conditions.  It  may 
appear  in  large  quantities,  and  is  then  evidence  of  a  catarrhal  condition  of 
the  intestinal  mucous  membrane.    The  more  intimately  the  mucus  is  mixed 
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with  the  faeces,  the  higher  up  is  the  lesion.  When  the  mucus  is  found 
coating  the  faecal  masses,  and  not  mixed  with  them,  it  is  a  fair  assumption 
that  the  lesion  is  limited  to  the  sigmoid  flexure  and  the  rectum.  Its  quan- 
tity varies  greatly  in  disease.  In  cholera  morbus  and  cholera  Asiatica  and 
dysentery  in  association  with  serum  it  constitutes  the  main  component  of 
the  stools. 

iii.  Patty  stools  are  observed  when  fat  is  taken  in  such  excessive  quan- 
tities that  the  digestive  fluids  are  unable  to  take  care  of  it,  and  in  pancreatic 
disease.  In  cases  of  diabetes  dependent  upon  disease  of  the  pancreas,  they 
are  also  observed.  In  any  morbid  state  of  the  intestinal  tract  in  which  the 
epithelial  layer  is  extensively  destroyed,  fatty  stools  may  result  from  non- 
absorption.  The  appearances  presented  by  fatty  stools  are  various  ;  thus, 
they  may  be  simply  greasy  or  clayey,  or  they  may  contain  solid  masses  of 
fat  or  cylinders  of  a  greasy  material  which  has  not  inaptly  been  compared 
to  macaroni. 

iv.  Undigested  Food, — The  appearance  of  undigested  food  in  the 
faeces  is  known  as  **  lientery."  Undigested  food  in  large  quantities  in  the 
stools  can  occur  only  when  digestion  is  seriously  at  fault  or  peristalsis  ex- 
ceedingly active.  It  is  not  uncommon  in  healthy  persons  to  find  particles 
of  skins  of  fruits  and  vegetables,  seeds,  grains,  etc. 

V.  Pus  appears  in  the  stools  only  in  exceptional  instances,  and,  ac- 
cording to  the  associated  symptoms,  is  to  be  regarded  as  evidence  of  ulcera- 
tion, or  of  the  rupture  of  an  abscess  into  the  intestinal  tract.  When  in  any 
great  quantity,  the  latter  is  usually  the  case. 

7.  Incontinence  of  Faeces;  Involuntary  Defecation.— The  con- 
ditions which  may  give  rise  to  faecal  incontinence  include 

a.  Spinal-cord  affections,  in  which  the  centre  for  the  sphincter  ani  is 

involved. 

i.   Locomotor  ataxia. 

ii.  Ataxia  paraplegia, 
iii.  Acute  and  chronic  transverse  myelitis, 
iv.   Disseminated  sclerosis. 

V.  Spinal  meningitis, 
vi.  General  paralysis  of  the  insane. 
vii.   Meningeal  and  intra-spinal  haemorrhage. 

b.  Affections  in  which  unconsciousness  or  defective  cerebration  is  a 

prominent  feature. 

i.  Apoplexy, 
ii.  The  typhoid  state. 
iiL  Coma  from  any  cause, 
iv.  Sunstroke. 

V.  Shock, 
vi.  Some  cases  of  insanity  and  imbecility. 
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c.  Affections  characterized  by  abnormal  or  perverted  muscular  action. 

i.  Chorea, 
ii.   Epilepsy, 
iii.  Tetanus. 

d.  Affections  characterized  by  active  peristalsis  and  abnormal  fluidity 

of  the  intestinal  contents, 
i.  Acute  enteritis, 
ii.  Cholera  morbus  and  Asiatica. 
iii.   Dysentery. 

e.  Local  conditions  of  the  sphincter  ani. 

i.   Lacerated  perineum, 
ii.   Fissure  of  anus, 
iii.   Fistula  in  ano. 
f   Conditions  throwing   unusual   and  unexpected  strain  on  the  anal 
sphincter, 
i.  Violent  paroxysmal  cough. 
8.  Painftll  Defecation.— Painful  defecation  may  be  the  result  of  the 
forcing  of  unusually  hard  or  abnormally  large  faecal  masses  through  the 
anus ;  or  it  may  be  dependent  upon  local  lesions.     The  latter  include  fis- 
sure of  the  anus,  fistula,  haemorrhoids,  rectal  ulceration,  and  proctitis.     It 
may  also  accompany  salpingitis,  cancer  of  the  cervix,  pelvic  peritonitis, 
coccygodynia,  and  prostatitis. 

Synopsis  of  the  Symptoms  and  Clinical  Course  of 
the  Most  Important  Diseases  of  the  Intestines. 

1.  Enteritis. 

A  number  of  different  pathological  conditions  may  be  included  under 
the  term  **  enteritis,"  all  of  which  present  inflammation  of  some  one  portion 
or  some  one  tissue  of  the  intestinal  structure  as  their  distinctive  pathologi- 
cal feature.     They  are  as  follows  : 

a.  Catarrhal  enteritis. 

i.  Acute, 
ii.  Chronic. 

b.  Phlegmonous  enteritis. 

c.  Diphtheritic  enteritis. 

d.  Membranous  enteritis. 

e.  Ulcerative  enteritis. 

i.  Follicular  and  catarrhal  ulcers, 

ii.  Simple  ulcerative  colitis, 

iii.  Ulceration  from  external  perforation, 

iv.  Cancerous  ulceration. 

V.  Stercoral  ulcers. 
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vi.  Solitary  ulcer  in  caecum  or  colon, 

vii.  Tuberculous  ulcer, 

viii.  Syphilitic  ulcer, 

ix.  Dysenteric  ulcer. 

X.  Amyloid  ulcer, 

xi.  Embolic  and  thrombotic  ulcer, 

xii.  Duodenal  ulcer, 
f.  Enteritis  of  children. 

i.  Acute  intestinal  indigestion  or  simple  diarrhoea, 

ii.  Chronic  entero-colitis. 

iii.  Cholera  infantum. 

(a)  Acute  Catarrhal  Enteritis. 

The  attack  is  preceded  by  some  dietetic  error,  exposure  to  cold  or 
wet,  the  taking  of  some  poison,  as  spoiled  food  or  irritant  poison,  or  to 
nervous  influences.  It  may  occur  as  a  secondary  affection,  e.g.,  following 
gastric  indigestion,  portal  stasis,  chronic  heart  affections,  many  of  the  acute 
infectious  diseases,  and  cachectic  disorders.  The  symptoms  may  be  of 
gradual  or  rapid  onset, — usually,  however,  the  latter.  Diarrhoea  is  the 
first  symptom,  the  stools  increasing  in  frequency  and  lessening  in  solidity 
with  the  progress  of  the  case.  Pain  is  early  associated  with  the  increased 
intestinal  activity.  There  is  always  more  or  less  griping,  and  usually  con- 
siderable distress  and  soreness.  If  the  attack  is  a  mild  one,  the  above  con- 
stitute the  only  clinical  phenomena,  and  the  patient  recovers  promptly  on 
the  removal  of  the  offending  materials  from  the  gastro-intestinal  tract.  In 
the  more  severe  cases,  nausea  and  more  or  less  prostration  appear,  and  the 
case  continues  for  several  days.  Excepting  when  attacking  the  aged  or 
infants,  acute  catarrhal  enteritis  offers  a  very  favorable  prognosis,  nearly  all 
cases  being  well  within  three  or  four  days. 

Chronic  Catarrhal  Enteritis  presents  about  the  same  clinical  phenomena 
as  the  acute  variety,  excepting  that  the  constitutional  symptoms,  by  reason 
of  the  long  continuance  of  the  affection,  are  more  profound.  It  usually 
results  from  the  too  frequent  repetition  of  acute  catarrhal  enteritis,  or  from 
a  long  continuance  of  the  causes  of  that  affection.  In  some  instances  the 
disease  is  characterized  by  alternation  of  diarrhoea  and  constipation.  The 
stools  of  chronic  enteritis  are  more  likely  to  contain  blood,  pus  and  mucus 
than  those  of  the  acute  form.     The  mucus  only  is  characteristic. 

(/;)  Phle$>:iiioiioii8  Enteritis. 

In  this  disease  wc  have  a  condition  which  cannot  be  diagnosed  during 
life,  excepting  as  it  occurs  in  conjunction  with  intussusception  and  strangu- 
lated hernije,  which  arc  its  most  common  causes.      It  is  especially  liable  to 
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attack  the  duodenum,  and  leads  to  suppuration  in  the  submucous  layer  of 
the  intestines  and  abscess  formation.  In  a  general  way  the  symptoms  are 
those  of  peritonitis. 

(r)  Diphtheritic  Enteritis. 

This  is  always  a  secondary  process,  occurring  either  in  the  course  of 
some  of  the  acute  infectious  diseases — e.g.,  pneumonic  fever,  pyaemia,  or 
typhoid  fever ;  as  a  terminal  process  in  chronic  diseases,  as  Bright's  dis- 
ease, cirrhosis  of  the  liver,  and  cancer ;  or  as  an  effect  of  certain  poisons, 
as  lead,  mercury  and  arsenic.  The  symptoms  are  not  at  all  diagnostic  ;  in- 
deed, it  may  run  its  course  without  symptoms,  the  disease  being  discovered 
unexpectedly  at  the  autopsy.  Unless  the  stools  contain  shreds  of  mem- 
brane, no  diagnosis  can  be  made. 

{d)  Membranous  Enteritis. 

This,  in  the  majority  of  cases,  is  a  membranous  colitis,  although  ob- 
servations demonstrate  that  thq  intestines  as  high  as  the  duodenum  may  be 
involved.  The  literature  relating  to  this  affection  is  in  a  sadly  confused 
state,  and  it  hardly  seems  possible  that  authorities  can  be  describing  the 
same  affection  under  this  title.  Of  all  descriptions,  that  of  Goodno  is  un- 
questionably the  clearest.  At  any  rate,  that  author  describes  one  clinical 
entity  worthy  of  the  name  "membranous  enteritis."  It  occurs  almost  ex- 
clusively in  neurotic  women  past  the  age  of  forty.  It  is  characterized  by 
paroxysms  of  abdominal  pain,  tenesmus,  digestive  and  nervous  disturbances, 
with  the  discharge  of  pseudo-membranous  formations  by  the  bowels.  There 
are  free  intervals  in  which  the  intestinal  symptoms  are  absent,  and  the  patient 
exhibits  only  the  manifestations  of  hysteria  or  neurasthenia.  Usually  gen- 
eral nurition  is  seriously  disturbed.  The  disease  is  not  apt  to  terminate 
fatally,  but  it  runs  a  prolonged  course,  and  is  exceedingly  resistant  to  treat- 
ment. 

{e)  Ulcerative  Enteritis. 

This  includes  a  variety  of  intestinal  conditions  having  ulcerations  as 
their  common  characteristic.  They  include  (i)  follicular  ulceration  ;  (ii) 
simple  ulcerative  colitis ;  (iii)  ulceration  from  external  perforation ;  (iv) 
cancerous  ulcers  ;  (v)  stercoral  ulcers  ;  (vi)  solitary  ulcer  in  the  caecum  or 
colon  ;  (vii)  tuberculous  ulcer  ;  (viii)  syphilitic  ulcer  ;  (ix)  dysenteric  ulcer  ; 
(x)  amyloid  ulcer ;  (xi)  embolic  and  thrombotic  ulcer.  The  differentiation 
of  these,  in  practice,  is  always  a  difficult  if  not  a  nearly  impossible  under- 
taking. The  special  clinical  features  of  ulceration  are  identical  in  all 
cases.  We  may  sometimes  reach  a  correct  conclusion  as  to  the  origin  of 
the  ulcerative  process  by  reason  of  etiological  factors  and  associated  clinical 
conditions.  The  catarrhal  ds\i^  follicular  ulcers  are  the  most  common,  and 
are  situated  for  the  most  part  in  the  large  intestine.     They  occur  in  conjunc- 
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tion  with  intestinal  catarrhs.  The /t///iru/ar  ulcers^  starting  in  the  follicles, 
not  infrequently  progress  to  suppuration  and  rupture.  Both  the  catarrhal 
and  follicular  ulcers  may  coalesce  to  form  large  ones.  The  stercoral  or  de^ 
cubital  ulcer  is  located  in  the  large  intestines,  its  favorite  sites  being  at 
points  at  which  farcal  pressure  is  greatest,  as  in  the  bends  of  the  colon,  the 
caecum  and  the  sigmoid  flexure,  and  stenosed  portions  of  the  intestines. 
The  titbercnlar  ulcers  may,  though  rarely,  occur  as  a  primary  intestinal  tu* 
berculosis ;  usual ly%  however,  it  is  secondary  to  tuberculosis  elsewhere. 
They  are  cspeciall}'^  liable  to  invade  the  lower  part  of  the  ileum  and  the 
ca-^cum.  Nevertheless,  they  may  invade  any  portion  of  the  intestinal  tube. 
They  exhibit  but  slight  tendency  to  heal.  The  chronic  dysenteric  ulcer  in- 
vades the  large  intestine,  and  is  multiple.  They  are  deep,  with  raised  and 
undermined  edges.  They  are  associated  with  a  high  grade  of  catarrh  of 
the  large  intestines.  They  are  always  preceded  by  acute  dysentery.  Syph- 
ilitic  ulcers  of  the  intestines  constitute  one  of  the  rare  phenomena  of  visceral 
syphilis.  They  are  located  in  the  majority  of  cases  in  the  large  intestines, 
and  arc  due  to  the  breaking  down  of  gummata  of  the  intestinal  walls.  They 
tend  to  spread  in  surface  rather  than  in  depth.  Embolic  and  thrombotic  ulcers 
originate  in  the  occlusion  of  one  of  the  small  branches  of  the  mesenteric 
arteries.  Localized  necrosis,  varying  in  extent  according  to  the  surface  de- 
prived of  its  supply,  ensues.  They  are  especially  liable  to  occur  as  the  re- 
sult of  septic  endocarditis. 

It  is  hard  to  construct  a  well-defined  clinical  picture  of  intestinal  ul- 
ceration, as  cases  vary  greatly  in  their  symptomatology.  Many  times  there 
is  entire  absence  of  subjective  discomfort,  and  the  existence  of  the  trouble 
is  not  even  suspected.  Usually,  however,  pain  is  present.  Tenderness  is 
even  more  common,  especially  in  cases  of  tuberculous  ulceration.  In 
chronic  dysenteric  ulceration,  the  tendeniess  is  most  marked  over  the  de- 
scending colon  and  sigmoid  flexure ;  in  tuberculous  ulcer,  at  or  about  the 
umbilicus.  In  any  case,  the  spontaneous  pain  and  the  tenderness  on  pres- 
sure is  greater  as  the  ulceration  reaches  nearer  to  the  peritoneal  surface. 
The  objective  symptoms  relate  end  rely  to  the  appearance  of  the  stools,  ajid 
consist  of  the  appearance  of  pus,  blood,  and  portions  of  the  intestinal 
mucous  membrane,  in  the  f^ces.  Accidental  but  diagnostic  symptoms  are 
tympanites,  fever,  and  general  malnutrition. 

{()  EiiteritiH  of  OhilUren* 

i.  Acute  Intestinal  Indigestion  or  Simple  Diarrhcea.— The  acute 
dyspeptic  diarrhiea  of  infancy  and  childhood  is  brought  about  by  excessive 
or  improper  food,  especially  in  hot  weather.  Constitutional  factors,  as  a 
tubercular  or  syphilitic  inheritance  or  weak  digestive  organs,  act  as  predis- 
posing causes.  The  symptoms  consist  of  diarrhiea,  the  stools  appearing 
with  varying  frequency,  and   ofttimes  associated  with  vomiting,  pain  and 


DISEASES  OF  THE  INTESTINES.  263 

flatulence.  In  mild  cases  the  patient  recovers  promptly  after  complete 
evacuation  of  the  digestive  tract.  Fe%^er  may  be  present.  Usually  it  is 
moderate  in  degree,  and,  even  when  high  in  the  beginning,  it  is  not  of  long 
continuance.  The  general  nutrition  of  the  child  is  not  greatly  disturbed. 
It  is  to  be  differentiated  from  the  other  diarrhteal  affections  of  infancy  by 
the  absence  of  mucus  and  serum  In  the  stools. 

ii.  Chronic  Entero-Colitis ;  Chronic  Diarrhoea  of  Infancy.— 
Predisposition  in  the  shape  of  a  tubercular  or  syphilitic  inheritance  or  the 
rachitic  constitution  plays  a  more  important  part  in  the  etiology  of  chronic 
entero-colitis  than  in  simple  dyspeptic  diarrhcea.  The  exciting  causes  in- 
clude persistent  neglect  of  proper  methods  of  feeding,  bad  ventilation,  and 
defective  hygiene.  Chronic  entero-colitis  is  of  gradual  onset.  The  symp- 
toms include  diarrhcea,  flatulence,  and  general  impoverishment  of  nutrition. 
The  stools  contain  particles  of  undigested  food»  and  are  of  watery  consist- 
ence. Mucus,  and  even  blood,  are  found  in  the  stools  after  the  disease  has 
continued  for  a  few  days.  Gastric  digestion  may  be  disturbed.  It  is  usual, 
however,  to  find  the  patient's  appetite  undisturbed,  leading  not  infrequently 
to  overloading  of  the  stomach.  The  latter  is  unfortunate,  as  it  ser\^es  only 
to  add  to  the  intensity  of  the  pathological  process  in  the  intestines.  The 
general  malnutrition  is  exhibited  by  wasting,  sunken  features,  listlessness^ 
constant  moaning,  and  thrush. 

iii.  Cholera  Infantum. — This  is  an  acute  milk  infection,  for  it  can 
only  occur  in  infants  who  have  partaken  of  milk  contaminated  with  bacteria. 
It  is  essentially  a  disease  of  the  hot  season.  In  rare  cases  only  does  it 
occur  in  breast-fed  babies  ;  but,  even  in  them,  investigation  will  show  that 
the  food-supply  has  been  infected.  The  onset  of  cholera  infantum  is  always 
sudden,  and  is  characterized  by  profuse  vomiting  and  purging,^ — ^so  severe, 
indeed,  as  to  lead  to  constitutional  depression  in  an  incredibly  short  space 
of  time.  At  first  the  vomited  matters  consist  solely  of  food  ;  but,  as  the 
stomach  is  emptied  of  these,  they  are  composed  of  mucus  and  bile.  The 
stools  are  at  first  faecal  in  character,  but  with  the  progress  of  the  disease 
assume  a  more  and  more  v\atery  character,  until  finally  they  consist  only 
of  serum.  Fever  is  a  prominent  feature,  the  thermometer  registering  103° 
to  105  "^^  The  disease  is  a  very  dangerous  one*  In  fatal  cases  the  patient 
becomes  unconscious  and  develops  a  condition  of  extreme  exhaustion,  with 
irregular  pulse  and  respiration,  and  dies. 

iv.  Acute  Entero-Oolitis. — This  disease,  likewise,  is  due  to  milk 
infection, — -the  poison,  however,  probably  being  different  from  that  occa- 
sioning cholera  infantum.  The  symptoms  may  be  either  rapid  or  gradual 
in  their  onset,  usually  the  latter.  Diarrhtea  is  the  first  manifestation  of  ill- 
health.  The  stools  become  more  frequent,  and  are  soon  found  to  contain 
mucus  in  large  quantities.  If  the  case  is  a  severe  one,  streaks  of  blood 
w*ill  also  be  found  in  the  stools.     Vomiting,  pain  and  flatulence  are  asso- 
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dated  symptoms.  The  general  condition  of  the  httle  patient  is  much  dis- 
turbed, emaciation  being  rapid  and  extreme.  Fever  is  commonly  present, 
but  does  not  assume  the  high  grade  observed  in  cholera  infantum. 

(g)  Cholera  Morbus. 

This  is  a  hot-weather  disease.  It  is  especially  liable  to  occur  in 
seasons  during  which  hot  days  are  followed  by  cool  nights.  In  many 
instances  it  seems  to  be  due  to  an  intoxication  arising  from  the  taking  of 
food  which  has  undergone  bacterial  decomposition,  or  indulgence  in  unripe 
food,  ice-water  when  overheated,  etc.  The  symptoms  are  always  of  sudden 
onset,  and  consist  of  violent  vomiting  and  purging.  At  first  the  ejected 
matters  consist  of  the  normal  contents  of  the  digestive  tract.  Soon  the 
matters  vomited  consist  only  of  mucus  and  bile,  and  finally  of  large  quan- 
tities of  watery  substance.  The  stools  become  more  and  more  Hquid,  until 
finally  they  lose  their  faical  character  entirely,  and  consist  solely  of  mucus 
and  serum.  Pain  is  a  prominent  feature  throughout  the  course  of  the  dis- 
ease. It  usually  precedes  the  vomiting  and  purging.  Not  infrequently 
painful  cramps  of  the  calves  and  other  portions  of  the  body  are  experi- 
enced. Constitutional  disturbance  is  in  evidence,  as  shown  by  the  great 
prostration,  the  general  pallor,  and  the  cold  sweat.  This  disease  closely 
simulates  cholera  Asiatica, — from  which,  indeed,  it  can  only  be  differenti- 
ated by  the  knowledge  of  the  presence  or  absence  of  an  epidemic  of  that 
disease. 

2.  Appendicitis. 

Etiological  factors  do  not  play  any  part  in  the  diagnosis  of  appendici- 
tis. This  arises  in  great  part  from  our  almost  entire  ignorance  of  the 
causes  which  give  rise  to  this  disease.  We  know,  of  course,  that  the 
majority  of  cases  occur  in  young  subjects  ;  but  other  ages  are  sufficiently 
liable  to  cause  us  to  be  on  the  lookout  for  appendicitis  at  any  time  of  life 
from  infancy  to  old  age.  Males  are  more  predisposed  than  females  in  the 
proportion  of  four  to  one,  because,  as  explained  by  Van  Lennep,  the  appen- 
dix in  the  female  derives  an  additional  blood-supply  through  the  appendiculo- 
ovarian  ligament.  Among  the  exciting  causes  are  accumulation  of  faecal 
matters  in  the  appendix,  indiscretions  in  diet  in  those  predisposed  by  reason 
of  previous  attacks,  constipation,  alterations  in  its  position  interfering  with 
its  blood-supply,  and  infection, — mainly  by  the  bacterium  coli  commune 
and  the  streptococcus  pyogenes.  There  is  scarcely  a  disease  capable  of 
producing  such  a  variety  of  clinical  pictures.  The  character  of  the  patho- 
logical changes,  of  course,  have  much  to  do  with  this  ;  and  yet  one  cannot 
say  with  certainty,  prior  to  operation,  whether  a  case  is  catarrhal  or  ulcera- 
tive. In  the  majority  of  cases  appendicitis  is  of  sudden  or  rapid  onset,  the 
first  symptoms  consisting  of  abdominal  pains,  ofttimes  colicky  in  character, 
with  sensitiveness  at  the  McBurncy  point,  and  sometimes  nausea,  vomiting. 
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and  constipation,  Fever»  though  present,  is  not  a  reh'able  guide  as  to  the 
sev^erit}'  of  the  attack.  The  pain,  though  constant,  is  subject  to  paroxysmal 
exacerbations.  Quite  naturally,  too,  we  find  rigidity  of  the  abdominal 
muscles,  especially  of  those  on  the  right  side.  One  t>'pe  of  cases,  gener- 
ally known  as  apptHdiadar  colic,  is  attended  by  all  the  symptoms  above 
enumerated  with  the  exception  of  the  fever.  In  the  majority  of  cases  the 
pulse  is  quickened,  and  presents  other  features  marking  the  serious  nature 
of  the  illness.  But  too  much  reliance  must  not  be  placed  upon  this,  for 
cases  are  obsen^ed  in  which  the  pulse  shows  scarcely  any  alterations.  The 
tongue  is  usually  furred,  and  moist  and  flabby. 

In  addition  to  the  sensitiveness  at  McBurney*s  point,  some  cases 
may  exhibit  a  boggy,  ill-defined  mass  in  the  right  iliac  fossa;  sometimes  it 
is  possible  to  feel  the  swollen  appendix  when  the  abdominal  walls  are  thin» 
but  such  cases  are  exceptional.  The  disease  may  progress  to  recovery,  to 
the  development  of  suppuration,  or  to  a  general  peritonitis.  In  many 
instances  the  attack  does  not  clear  up  entirely,  but  leaves  the  patient  with 
a  sense  of  ill-defined  discomfort  in  the  right  iliac  region  or  .sensitiveness 
over  McBurney's  point ;  or  recovery  may  be  complete  and  the  patient 
never  have  another  attack  ;  or  there  may  be  recurrences  from  time  to  time, 
each  one  being  more  severe  than  its  predecessors.  It  seems  scarcely  pos- 
sible to  mistake  appendicitis  for  any  other  disease  ;  indeed,  it  would  be 
impossible,  if  attention  is  paid  to  the  centralization  of  the  pain  about  the 
McBurney  point 

3*  Inte^tiiiiil  TuiiiorH. 

With  ver>^  few  exceptions,  tumors  of  the  intestines  are  malignant. 
The  vast  majority  of  cases  attack  the  large  intestines  ;  and,  of  these,  nearly 
all  are  of  the  rectum.  In  a  general  way  it  may  be  said  that  their  symp- 
toms are  the  constitutional  manifestations  of  malignant  disease  in  other  por- 
tions of  the  body,  to  which  may  be  added  the  phenomena  resulting  from 
disturbed  intestinal  function,  ix.,  the  symptoms  of  intestinal  obstruction. 
Other  than  this,  it  is  impossible  to  construct  a  clinical  picture  of  intestinal 
tumors,  because  the  symptoms  vary  greatly,  according  to  the  portion  of 
the  tube  involved.  For  purposes  of  description,  we  may  divide  cases  of 
cancer  according  to  their  location  as  follow^s  : 
i.  Cancer  of  the  duodenum. 

1.  Suprapapillary  cancer. 

2.  Infra  papillary  cancer. 

3.  Circumpapillary  cancer, 
ii*  Cancer  of  the  jejunum  and  ileum. 

iii.  Cancer  of  the  large  intestine,  exclusive  of  the  rectum. 
IV.   Cancer  of  the  rectum. 

i.  Cancer  of  the  Duodeniun,— i ,  Suprapapillary  Cancer, — By  reason 
of  the  resulting  occlusion  of  the  duodenum  there  is  interference  with  the 
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ability  of  the  stomach  to  empty  itself.  Necessarily,  then,  we  have  all  the 
symptoms  of  impaired  gastric  motility.  Physical  examination  may  dis- 
cover a  tumor  which  is  fixed,  and  is  located  in  the  right  hypochondrium. 
After  this  tumor  has  existed  for  a  lenf:;;th  of  time,  dilatation  of  the  duo- 
denum and  stomach  ensues.  Unlike  cancer  of  the  pylorus,  there  is  little 
or  no  lessening  of  the  h}'drochloric  acid  percentage  In  the  gastric  content^s, 
and  lactic  acid  is  absent  from  the  same.  Still,  too  much  importance  must 
not  be  attached  to  the  gastric  analysis,  because  the  dilatation  of  the  stom- 
ach may  result  in  such  alterations  of  the  gastric  secretion  as  to  bring  about 
the  changes  characteristic  of  gastric  cancer. 

2.  Infrapapiiiary  Canct'r, — The  one  characteristic  symptom  of  infra* 
papillary  duodenal  cancer  is  persistent  and  long-continued  v^omiting  of  bile. 
The  reason  for  this  is  evident,  as  the  intestinal  stenosis  is  immediately  below 
tlie  point  at  which  the  gall-duct  empties.  The  tumor,  when  palpable,  is 
immovable.  Examination  of  the  gastric  contents  will  show  the  permajient 
presence  of  bile  therein.  Quite  naturally,  there  is  dilatation  of  the  duo- 
denum and  stomach. 

3.  CircumpapiUary  Outar. — The  subjective  symptoms  when  the  tumor 
is  circumpapillary  are  not  of  much  diagnostic  importance.  They  include  pain 
and  a  variety  of  manifestations  indicating  disordered  digestive  functions.  The 
most  obtrusive  symptom  is  the  jaundice,  which  develops  suddenly  and  with- 
out pain,  though  occasionally  there  may  be  pain  strongly  suggestive  of 
biliary  colic.  When  the  jaundice  once  appears,  it  is  persistent  and  progres* 
sive.  The  tumor  is  usually  so  deeply  situated  as  not  to  be  discoverable  by 
palpation.    The  liver  is  not  enlarged,  and  the  gall-bladder  is  decreased  in  size. 

ii.  Cancer  of  the  Jejunum  and  Ileum*— The  diagnosis  of  cancer  in 
this  situation  is  not  possible  until  symptoms  of  intestinal  obstruction  appear. 
The  tumor  is  not  palpable  until  the  lesion  is  well  advanced,  and  is  ver^'- 
movable. 

iii.  Cancer  of  the  Large  Intestine^  ExcluBive  of  the  Rectum*^ 
Pain  is  practically  always  present,  and  may  be  distinguished  in  each  case  as 
of  two  distinct  varieties,  namely,  one  which  is  constant  and  is  due  to  the 
tumor /tr  jrr,  and  the  other  paroxysmal  or  colicky.  The  tumor  pain  is 
usually  dull  and  fixed  ;  occasionally,  how^ever,  it  may  radiate  in  various 
directions.  The  paroxysmal  pains  vary  greatly  in  all  their  characteristics, 
even  in  the  same  case.  They  generally  centre  around  the  location  of  the 
tumor,  and  tend  to  grow  more  and  more  severe  with  the  progress  of  the 
case,  until  finally  they  are  unbearable,  and  recur  at  such  short  intervals  as 
to  be  almost  practically  continuous.  Constipation  is  usually  present  and 
aggravates  the  pain.  Vomiting  becomes  a  symptom  as  soon  as  there  is  in- 
testinal stenosis,  anil  is  in  direct  proportion  to  the  extent  of  that  condition. 
Sometimes,  in  the  early  history  of  the  case,  the  condition  of  the  bowels  is 
one  of  constipation  alternating  with  diarrhoea. 
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Speaking  of  the  value  of  the  above-mentioned  symptom  as  diagnostic 
of  carcinoma  of  the  large  intestine.  Boas  says :  "  There  are  three  cardinal 
symptoms,  viz.  :  obstinate  constipation  or  constipation  followed  by  diarrhoea, 
colicky  paroxysms,  and  %'omiting.  Increasing  experience  has  shown  me 
that,  even  without  the  presence  of  a  palpable  tumor,  these  three  symptoms 
frequently  denote  intestinal  cancer.  The  frequency  of  the  attacks,  the  char- 
acteristic increase  of  the  paroxysmal  pain,  increasing  constipation,  the  pres- 
ence of  unmistakable  cachexia  even  in  this  stage,  and  marked  loss  of  body- 
weight,  all  point  toward  the  correct  diagnosis/'  Nevertheless,  one  can 
hardly  feel  satisfied  unless  a  tumor  is  palpable.  This  is  said  to  be  possible 
in  about  forty  per  cent,  of  the  cases.  The  tumor  is  hard,  nodular,  tender 
on  pressure,  and  moveable.  When  palpation  fails  to  discover  the  presence 
of  a  tumor  In  a  suspected  case,  the  examination  should  be  repeated  on  a 
subsequent  occasion  after  thorough  evacuation  of  the  bowels. 

Diagnostic  errors  in  cases  of  intestinal  cancer  arise  not  only  from  the 
variety  of  the  symptoms,  but  from  misconceptions  as  to  certain  of  them. 
Thus,  the  presence  of  blood  in  tlie  stool  while  of  importance  to  a  certain 
extent,  is  present  in  less  than  one-fourth  of  all  cases.  Then,  too,  while 
we  expect  constipation  as  the  usual  condition  of  the  bowels,  diarrhcea  may 
exist,  indeed  is  not  uncommon,  when  the  growth  has  begun  to  ulcerate, 
especially  if  it  is  situated  high  up  in  the  colon.  The  most  reliable  symptom 
— the  one  that  makes  the  diagnosis  absolutely  certain— is  the  passage  of 
portions  of  the  growth  per  anum. 

Certain  atypical  cases  may  be  said  to  be  unrecognizable  during  life. 
As  in  internal  cancers  in  other  portions  of  the  body,  the  disease  may  run 
its  course  from  start  to  finish  without  pain  or  other  symptom  or  sign  to  in- 
dicate the  seat  of  disease,  but  with  the  emaciation  and  cachexia  so  charac- 
teristic  of  malignant  disease.  In  still  other  cases,  no  symptoms  are  ob- 
served until  there  is  a  sudden  advent  of  intestinal  obstruction. 

4,  DilMtatioit  of  the  Colon. 

Hale  White  divides  cases  of  dilatation  of  the  colon  into  four  classes, 
as  follows : 

i.  Temporary  diiatation  from  flatulcfit  distcnturH.  This  variety  may 
give  rise  to  considerable  inconvenience  from  pressure  uix>n  ad- 
jacent organs,  but  it  disappears  promptly  under  treatment. 

ii.  Distention  of  the  colon  by  f tec  at  matter. 

iii,  Diiatation  of  the  colon  from  obstmction  below^  the  dilated  portion. 
In  these  cases  the  size  of  the  colon  may  reach  enormous  di- 
mensions.    The  usual  cause  of  the  obstruction  is  a  tumor. 

iv.  Idiopathic  dilatation  of  the  colon,  the  origin  of  which  is  obscure. 
Some  cases  have  been  demonstrated  to  be  due  to  narrow  ing  of 
the  intestines  low  down. 
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5.  Intestinal  Neuroses. 

i.  Motor  Neuroses. — The  motor  neuroses  of  the  intestines  may  be 
tabulated  as  follows  : 

1.  Misdirected  motility. 

Enterospasm. 
Peristaltic  restlessness. 

2.  Defective  motility. 

Paresis  or  atony  of  the  intestines. 
Neurotic  flatulence. 

3.  Nervous  diarrhoea. 

4.  Intestinal  neurasthenia. 

Enterospasm,  htcludifig  Proctospasm. — Enterospasm  is  a  very  painful 
condition.  It  is  manifested  clinically  by  paroxysms  of  painful  intestinal 
contractions,  associated  with  rumbling  and  borborygmi.  There  is  strong 
urging  to  stool,  but  only  small  scybalae  are  passed.  It  is  liacble  to  be  con- 
founded with  organic  stenosis,  from  which  it  may  be  distinguished  by  its 
long  duration,  the  presence  of  a  highly  neurotic  constitution,  the  good 
physical  condition  of  the  patient,  and  the  absence  of  a  history  of  a  possibil- 
ity of  a  stenosing  lesion. 

In  proctospasm  the  pain  is  limited  to  the  rectum,  and  is  associated  with 
strong  contraction  of  the  sphincter  ani. 

Peristaltic  Restlessness  ;  Tormina  ;  Intestinorum  Nervosa. — This  condi- 
tion is  decidedly  more  common  than  the  preceding  one.  It  is  exhibited  by 
exaggerations  of  the  intestinal  peristaltic  movements,  even  to  the  extent  of 
producing  pain.  These  movements  are  visible  by  the  physician.  When 
not  so,  they  may  be  readily  excited  by  abdominal  friction,  the  pouring  of 
ether  upon  the  abdomen,  or  the  distention  of  the  intestines  by  air  or  car- 
bonic acid  gas.  The  duration  of  the  paroxysms  is  quite  variable.  They 
are  not  infrequent  at  night,  keeping  the  patient  awake. 

Paresis  or  Atony  of  the  Intestines ;  Atonic  Constipatioft. — Here  we  have 
what  is  probably  the  most  frequently  observed  intestinal  neuro.sis  among 
women.  It  is  usually  associated  with  a  general  constitutional  sluggishness 
of  function.  Many  of  these  patients  suffer  also  from  manifestations  of 
hysteria,  hypochondriasis  and  melancholia.  In  some  instances  these  phe- 
nomena are  the  result  of  the  constipation  ;  in  the  majority  it  is  my  belief 
that  all  the  symptoms  arc  the  result  of  the  cause  giving  rise  to  the  intestinal 
atony.  Sometimes  the  intestinal  atony  is  produced  by  long-continued 
abuse  of  enemata.  Boas  suggests,  as  the  best  method  of  demonstrating 
the  presence  of  atony,  the  injection  of  a  measured  quantity  of  water  into 
the  bowel,  and  eliciting  splashing  sounds  in  the  corresponding  segments  of 
the  large  intestines. 

Nervous  Flatulence. — In  this  wc  have  an  exceedingly  resistant  intestinal 
neurosis  of  obscure  origin.     The  associated  symptoms  are  those  resulting 
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from  the  accumulation  of  gas.  There  is  abdominal  discomfort  and  dis- 
tention. Relief  from  expulsion  of  gas  is  but  partial ;  psychic  and  hysterical 
manifestations  are  commonly  present. 

Enteralgia, — This  shows  itself  by  paroxysms  of  pain  of  variable  dura- 
tion, without  local  objective  conditions  to  account  for  the  same.  Constipa- 
tion is  generally  the  prevailing  condition  of  the  bowels.  The  pain  is  usually 
so  severe  as  to  force  the  patient  to  take  to  his  bed.  The  usual  causes  are 
found  in  locomotor  ataxia  (intestinal  crises),  lead-poisoning,  arthritism, 
hysteria,  neurasthenia,  and  malarial  poisoning. 

Nervous  Diarrfura, — This  is  commonly  associated  with  more  or  less 
nervous  debility.  The  best  known  example  of  this  affection  is  the  diarrhoea 
prevalent  among  medical  students  at  or  about  the  time  of  their  examina- 
tions. The  associated  symptoms  are  practically  the  same  as  those  ac- 
companying catarrhal  and  other  diarrhoeas.  In  most  instances  the  at- 
tacks are  explosive  in  their  onset,  and  bear  evident  relationship  to  mental 
influences. 

Intestinal  neurasthenia  presents  a  wide  range  of  symptoms,  the  prin- 
cipal of  which  include  constipation,  abdominal  distention,  and  expulsion  of 
large  quantities  of  odorless  and  tasteless  gas  by  way  of  both  mouth  and 
anus.  With  these  as  the  central  phenomena  are  the  well-known  stigmata 
of  neurasthenia  and  hysteria. 

6.  Intestinal  Obstruction 

Has  already  been  described  when  speaking  of  the  causes  of  constipation. 
{Vide  page  245.) 

7.  Duodenal  Ulcer. 

The  special  symptoms  of  duodenal  ulcer  include  pain,  tenderness, 
vomiting,  and  intestinal  haemorrhage  or  ha^matemesis.  The  pain  comes  on 
several  hours  after  the  taking  of  food,  and,  as  has  been  pointed  out  else- 
where (page  253),  is  relieved  by  eating.  The  tenderness  to  palpation  cor- 
responds to  the  seat  of  the  pain.  The  associated  vomiting  is  reflex,  and  is 
the  result  of  the  severity  of  the  pain.  Haemorrhage  is  a  frequent  symptom, 
probably  occurring  in  about  half  the  cases.  The  symptoms,  it  will  thus 
be  seen,  are  strikingly  similar  to  those  of  gastric  ulcer ;  but  the  relation 
in  point  of  time  between  the  pain  and  the  taking  of  food  is  different. 
The  differentiation  of  duodenal  ulcer  and  hyperchlorhydria  is  not  so 
easy.  In  fact  it  would  seem,  in  the  absence  of  haemorrhage,  that  time 
alone  will  enable  one  to  reach  correct  conclusions.  The  suggestion  that 
the  failure  of  properly-directed  treatment  for  hyperchlorhydria  should 
lead  to  the  adoption  of  therapeutic  measures  against  duodenal  ulcer  is  a 
good  one. 
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8.   Acute  IiitVM*tious  Dineases,  the   Proiuitieiit  Syiiiptoiiis    of 
which  Kehite  to  the  ClraHtrfi-IiiteHtiiial  Tract. 

Two  diseases  may  be  included  in  this  group,  as  follows  : 

(a)  Dysentery, 

(b)  Cholera  Asiatica. 

(V/)  Dysentery. 

Dysentery  is  to  be  regarded  for  the  present  at  least  as  a  generic  term, 
descriptive  of  the  clinical  phenomena  attendant  upon  no  less  than  three 
distinct  pathological  conditions,  as  follows  :  (i)  Catarrhal  dysenter>' ;  (ii) 
amoebic  or  tropical  dysenter>^ ;  and  (iii)  diphtheritic  dysentery.  Any  one 
of  these  three  varieties  may  become  chronic  by  reason  of  persistent  inflam- 
matory changes  in  the  intestines  leading  to  their  infiltration  and  ulceration. 

The  ordinary  catarrhal  cases  result  from  sudden  changes  in  temi>era- 
turc»  such  as  are  experienced  in  autumn,  when  hot  days  are  succeeded  by 
cool  nights,  exposure  of  various  kinds,  nervous  influences,  dietetic  irregu- 
larities, and  obstinate  constipation.  The  amtebic  variety  cannot  be  pro- 
duced excepting  by  infection.  It  is  a  disease  of  the  tropics,  not  being 
observed  farther  north  than  40°  latitude. 

The  symptoms  of  dysentery  include  fever,  frequent  evacuations  of  the 
bowels,  the  stools  consisting  finally  of  mucus  and  blood,  and  attended  by 
marked  tenesmus  recti  and  great  prostration. 

The  fever  of  dysentery  is  not  usually  of  high  grade,  nor  is  it  often 
absent.  Usually  it  is  ushered  in  by  a  slight  rigor,  follow^ed  by  a  rise  of 
temperature  of  two  or  three  degrees.  When  continued  for  more  than  two 
or  three  days  the  presence  of  some  complication  is  to  be  suspected.  When 
associated  with  malaria,  which  is  by  no  means  uncommon,  the  tempera- 
ture may  reach  104°  F.  or  more.  When  the  dysentery  is  of  the  gangren- 
ous type,  then  the  fever  will  partake  of  the  character  belonging  to  that 
pathological  process.  The  incidence  of  hepatic  abscess  brings  w^ith  it  the 
characteristic  temperature-curve  of  suppuration.  Fever  can  hardly  be 
regarded  as  of  much  diagnostic  or  prognostic  value  in  the  clinical  study  of 
uncomplicated  cases  of  this  disease. 

The  disturbance  of  intestinal  function  is  noticed  from  the  first  day  of 
the  disease.  In  the  beginning,  the  stools  are  like  those  of  an  ordinary 
diarrhcea ;  but  they  soon  lose  their  fsecal  character,  and  finally  consist  of 
nothing  but  mucus  and  blood.  At  this  time  they  are  odorless.  The 
severe  rectal  tenesmus  forces  the  patient  to  stool  at  very  short  intervals, 
but  the  quantity  evacuated  each  time  amounts  to  hardly  more  than  a  few 
drachms.  In  the  diphtheritic  cases  the  stoois  usually  present  a  gangren- 
ous odor,  because  of  the  presence  of  sloughs. 

The  rectal  tenesmus  is  a  source  of  great  suffering  to  the  patient,  owing 
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to  its  constancy.  In  severe  cases  it  is  not  relieved  by  an  evacuation.  Not 
infrequently  it  produces  secondary*  changes  about  the  rectum  and  anus,  as 
inflammation  and  fissures.  Sometimes  the  tenesmus  extends  to  the 
bladder,  and  then  the  patiences  sufTerings  are  augmented  by  the  ardor 
urin;e. 

The  diagnosis  of  dysentery  should  never  be  a  difficult  matter,  as  the 
symptoms  arc  very  well  defined.  The  only  diagnostic  errors  are  those 
resulting  from  the  foolish  habit  some  practitioners  have  of  calling  ever\' 
case  of  diarrhcea  attended  by  straining  at  stoo!  dysenter>\ 

The  catarrhal  variety  offers  a  favorable  prognosis^  and  is  not  likeh'  to 
be  followed  by  sequelse.  The  amcebic  variety*  has  exhibited  as  sequel je  or 
complications  abscess  of  the  liver,  circumscribed  and  profuse  peritonitis, 
intestinal  strictures,  pyaemia,  septicaemia,  and  arthritis.  The  diphtheritic 
variety  is  almost  invariably  fatal, 

(^)  Cholera  Asiatica. 

The  etiology  of  cholera  Asiatica  may  be  summed  up  in  a  few  words — 
infection  by  the  comma  bacillus  of  Koch.  This  infection  is  carried  almost 
entirely  by  drinking-water.  In  other  words,  cholera  is  a  water-borne  dis- 
ease. Some  cases  are  undoubtedly  carried  by  house-flies.  Epidemics 
seem  to  be  favored  by  high  temperature,  as  the  disease  occurs  with  espe- 
cial frequency  in  lowlands  and  in  hot  countries. 

The  clinical  course  of  cholera  Asiatica  may  be  studied  as  consisting 
of  three  stages,  namely  ;  (I)  Preliminary  diarrhcea  ;  (it)  stage  of  collapse  ; 
(ill)  stage  of  reaction.  The  preliminary  diarrhaa  presents  no  characteristic 
features  beyond  the  severity  of  the  constitutional  disturbance.  There  are 
frequent  loose  stools,  with  colicky  abdominal  pains  and  \  omiting.  Some 
few  cases  terminate  favorably  with  this  period.  They  are  commonly  known 
as  clioierine.  The  stage  of  collapse  follows  immediately  upon  the  diar- 
rhcea, and  without  any  warning  ;  the  stools  become  water>%  and  are  repeated 
at  v^ry  short  ioten'als.  They  may  or  may  not  be  associated  with  pain* 
Very  shortly  the  patient  becomes  exhausted  to  the  verge  of  collapse. 
Vomiting  sets  in  ;  and,  like  the  stools,  the  vomited  matters  are  of  watery 
character.  This  ser\'es  to  still  further  add  to  the  exhaustion.  The  patient 
is  now  collapsed,  with  sunken  features  and  cold  and  shrivelled  surface. 
The  pulse  becomes  weak  and  rapid,  ofttimes  im perceptible.  Notwithstand* 
ing  the  external  evidence  of  subnormal  temperature,  it  is  usually  the  rule 
to  find  the  rectal  temperature  to  be  above  normal.  Many  of  the  symptoms 
of  this  stage  of  cholera  are  the  direct  result  of  the  dehydration  of  the 
body  by  reason  of  the  profuse  watery  discharges.  The  mouth  becomes 
dry  ;  urine  is  suppressed  ;  indeed,  all  secretions  are  temporarily  abolished 
excepting  the  sweat.  The  usual  duration  of  this  stage  is  from  twelve  to 
twenty-four  hours.     The  disease  may,  however,  terminate  fatally  within 
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three  or  four  hours,  or  even  before  the  watery  diarrhoea  or  rice-water  dis- 
charges appear.  The  stage  of  reaction  is  characterized  by  the  gradual 
lengthening  of  the  intervals  between  the  bowel  movements  and  the  cessa- 
tion of  vomiting ;  the  surface  coldness  disappears  ;  the  various  secretions 
are  restored  ;  and  usually  the  patient  is  on  the  road  to  health.  Even  at 
this  stage  of  the  disease  recovery  is  not  assured,  for  a  severe  diarrhcea 
may  set  in  and  end  fatally.  Another  condition  sometimes  appearing  at  this 
time  is  known  as  cholera  typhoid — the  patient  being  delirious,  with  dry  tongue 
and  rapid  and  feeble  pulse,  death  supervening  in  coma. 

The  only  affection  with  which  cholera  Asiatica  may  be  confounded  is 
cholera  morbus  or  cholera  nostras.  The  symptoms  of  the  two  diseases  are 
identical.  A  differentiation  is  only  possible  by  means  of  a  bacteriological 
examination  of  the  stools,  which  in  the  case  of  cholera  Asiatica  will  contain 
the  comma  bacillus. 

Cholera  Asiatica  is  always  a  dangerous  disease,  the  mortality  ranging^ 
in  different  epidemics  from  30  to  80  per  cent. 

The  Rectum.* 

The  carelessness  manifested  in  the  examination  of  patients  sufferings 
from  rectal  diseases  seems  to  be  based  upon  a  lack  of  knowledge  of  the 
great  variety  of  conditions  which  may  produce  symptoms  and  lesions  in 
this  locality.  It  is  too  often  assumed  that  the  pathology  of  the  rectum 
begins  and  ends  with  haemorrhoids ;  hence  any  local  discomfort  is  diag- 
nosed off-hand  as  due  to  that  affection.  Sometimes  the  existence  of  fissure 
and  fistula  is  borne  in  mind.  Careful  attention  to  examination  technique, 
while  demonstrating  that  these  are  the  most  frequently  encountered  lesions 
of  the  rectum  and  anus,  will  also  discover  the  possibility  of  numerous 
other  conditions. 

It  is  of  the  greatest  importance  that  the  rules  governing  examinations 
in  general  be  rigidly  adhered  to  in  the  case  of  rectal  diseases.  The  patient 
should  be  permitted  to  tell  his  own  story  without  interruption,  after  which 
the  physician  may  question  him  in  order  to  obtain  further  details.  In  these 
additional  inquiries,  special  attention  should  be  paid  to  the  elucidation  of 
the  following  points  : 

1.  If  pain  is  present,  its  character  must  be  determined;  its  duration 
noted  ;  and  its  relation  to  the  act  of  defecation — whether  before  or  after 
the  act — established  with  certainty. 

2.  The  condition  of  the  bowels,  as  to  regularity  of  movement,  together 
with  the  consistence,  color  and  form  of  the  stools. 

3.  Conditions  associated  with  defecation,  especially  as  related  to  pro- 
trusions from  the  anus,  these  latter  including  mucous   membrane,  morbid 

*  For  the  data  in  ihis  section  the  author  ackiiowiedges  his  indebtedness  to  his  friend.  Dr.  T. 
Louis  Adams,  of  Philadelphia. 
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growths,  and  haemorrhoidal  tumors.  When  such  protrusions  are  present, 
it  must  be  determined  whether  or  not  they  become  spontaneously  reduced, 
or  whether  they  remain  strangulated  or  semi-strangulated. 

4.  The  character  of  discharges  other  than  faecal.  These  may  be 
bloody,  mucous,  sanguino-purulent,  muco-purulent,  or  purulent. 

5.  The  power  of  the  sphincter  ani,  whether  competent  or  incom- 
petent. 

6.  The  association  of  the  rectal  condition  with  disease  of  the  gastro- 
intestinal tract  or  liver. 

7.  The  presence  or  absence  of  a  syphilitic  or  tubercular  history. 

The  above  facts  having  been  determined,  it  is  next  in  order  to  proceed 
with  the  physical  examination.  Position  of  the  patient  is  of  the  highest  im- 
portance, for  unless  this  is  correct,  the  observations  will  certainly  be  defi- 
cient. In  the  majority  of  cases,  the  Sims  position  will  be  all  that  is 
required;  but  when  it  is  desired  to  explore  the  deeper  portions  of  the 
rectum,  the  knee- chest  position  is  essential. 

The  light  should  always  be  daylight  by  a  window  facing  north.  Sun- 
light, by  casting  shadows,  invalidates  the  observations.  Electric  light 
within  a  speculum  is  not  to  be  thought  of  for  the  same  reason. 

Proceeding  now  with  the  examination,  attention  should  be  directed  to 
the  following  points : 

1.  Note  the  presence  of  tenderness,  redness  and  swelling.  If  manip- 
ulation produces  pain,  determine  whether  it  is  deep  or  superficial. 

2.  The  presence  of  fistulous  outlets. 

3.  The  presence  of  protruding  haemorrhoids  or  prolapsed  mucous 
membrane. 

4.  The  presence  of  thrombi,  anal  folds,  or  fissures,  which  may  be 
plainly  visible  or  brought  into  view  by  gentle  traction  upon  the  anus  with 
the  accompanying  sentinel  pile. 

5.  The  character  of  the  discharges,  whether  bland  or  excoriating,  and 
their  effect  upon  the  anus  and  surrounding  tissues. 

6.  Glandular  involvements  (femoral  and  inguinal  glands)  as  evidencing 
malignant  or  syphilitic  conditions,  and  general  systemic  disturbances. 

Digital  and  Instrumental  Examination.— This  demands  attention 
to  the  following  points  : 

1.  Before  proceeding  with  the  digital  examination,  the  anus  should  be 
thoroughly  cleansed  with  carbolated  green  soap  or  synal ;  after  which  it 
should  be  rinsed  with  a  bichloride  solution. 

2.  Inject  into  the  rectum  one-half  drachm  of  a  2  per  cent,  solution  of 
cocaine,  and  wait  five  minutes  in  order  to  secure  its  anaesthetic  effects. 

3.  Lubricate  the  finger  thoroughly  with  carbolized  cosmoline  or  any 
other  antiseptic  lubricant. 

4.  Note  the  condition  of  the  sphincter  ;  its  power  of  resistance,  whether 
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normal  or  intensified  ;  note  its  size,  whether  hypertrophied  or  not  Hyper- 
trophy of  the  sphincter  is  to  be  recognized  by  the  increased  resistance  of 
the  muscle,  and  by  its  depth,  which  may  be  determined  by  taking  it 
between  the  index  finger  in  the  anus  and  the  thumb  on  the  cutaneous 
surface. 

5.  After  the  finger  is  well  introduced,  note  the  condition  of  the  mucous 
membrane.  If  in  a  normal  state,  it  should  be  smooth,  distensible,  and 
elastic. 

6.  No  thought  should  be  had  for  the  presence  of  internal  haemor- 
rhoids, for  their  presence  can  be  determified  by  inspection  only, 

7.  Note  the  calibre  of  the  rectum  and  the  presence  of  any  new 
growths. 

8.  Note  the  condition  of  the  prostate  gland. 

9.  The  educated  finger  will  also  readily  detect  the  presence  not  only 
of  deep-seated  abscesses,  but  also  the  opening  of  internal  fistulae.  The 
latter  usually  present  tumefied  edges.  The  calibre  of  the  fistula  may  vary 
to  such  an  extent  that  in  one  case  it  may  be  able  to  take  a  fine  probe,  or  it 
may  be  very  irregular  and  sufficiently  large  to  admit  the  finger.  The 
tissues  surrounding  the  opening  are  hardened  and  inelastic,  although  this 
remark  does  not  apply  with  equal  force  to  the  internal  opening. 

10.  For  examination  of  the  upper  third  of  the  rectum,  the  middle 
finger  may  be  used,  with  the  patient  in  the  standing  position  and  directed 
to  strain  down. 

11.  The  use  of  the  sound  is  also  important  for  detecting  conditions 
existing  in  the  upper  third  of  the  rectum  and  at  its  junction  with  the  sig- 
moid. It  should  be  used,  however,  with  great  caution,  as,  if  extensive 
ulceration  exists  and  the  rectal  walls  have  become  friable,  there  is  a  good 
chance  of  perforation  if  undue  force  is  used. 

Instrumental  Examination. — This  involves  the  use  of  the  speculum, 
of  which  various  kinds  have  been  suggested,  including  the  tubular,  the 
bivalve,  the  modified  Sims,  and  the  fenestrated. 

The  one  most  satisfactory  for  all  purposes  is  the  cylindrical,  modelled 
after  the  Ferguson  vaginal  speculum,  but  provided  with  a  handle  set  at  such 
an  angle  as  to  permit  of  clearing  the  buttock  while  exploring  the  rectum. 
It  should  be  provided  with  an  obturator  to  facilitate  introduction.  The 
operator  should  possess  himself  of  various  sizes,  both  in  length  and  calibre, 
to  suit  different  conditions  of  normal  and  diseased  rectums. 

As  80  per  cent,  of  all  rectal  diseases  lie  within  the  region  of  "  the  pile- 
bearing  inch,"  it  will  be  seen  that  such  an  instrument  will  be  sufficient  for 
almost  all  purposes  of  examination  and  treatment.  Its  advantages  over 
other  specula  are  that  each  and  every  portion  of  the  rectal  mucosa  can  be 
examined  with  the  one  introduction,  for  the  reason  that  it  can,  without  giv- 
ing distress  to  the  patient,  be  rotated,  thus  bringing  into  view  the  various 
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normal  and  diseased  conditions.  This  is  not  true  of  any  of  the  other  instru- 
ments, as  a  withdrawal  and  re-introduction  arc  necessar>'  by  reason  of  the 
fact  that  the  mucous  membrane  or  any  growth  that  may  exist  is  liable 
during  the  rotation  to  be  caught  in  the  fenestra. 

The  speculum,  after  having  been  rendered  thoroughly  antiseptic  and 
w^ell  lubricated,  should  be  introduced  to  its  full  extent,  i\i\,  above  the  pile- 
bearing  inch ;  after  which  the  obturator  should  be  withdrawn,  and,  with  cotton 
applicator,  the  exposed  rectal  surface  be  thoroughly  cleansed.  Then  by  a 
slow  rotar>^  motion,  at  the  same  time  gradually  withdrawing  the  instrument, 
note  all  conditions  presenting,  as  each  f,g,  45, 

will  prolapse  into  or  present  itself  at 
the  end  ;  the  lesions  which  may  thus 
be  recognized  including  harmorrhoids, 
ulcerations,  constrictions,  growths,  as 
benign,  malignant,  and  polypi,  fistulous 
openings,  pockets,  and  foreign  bodies. 

Studying  briefly  some  of  the  symp- 
toms to  which  reference  has  been  made 
above, — space  will  not  permit  an  elabo- 
rate study  of  the  subject,— we  come 
first  to  speak  of  rectal  pain.  This 
symptom  is  too  commonly  accepted 
as  evidence  of  haemorrhoids,  and  a  diag* 
nosis  is  not  infrequently  made  accord- 
ingly without  taking  the  trouble  to 
make  a  physical  examination.  As  a 
matter  of  fact,  all  lesions  in  or  below 
the  **  pile-bearing  inch  "  produce  pain, 
generally  during  or  after  defecation. 
Usually  the  pain  is  experienced  most 
severely  after  defecation.  The  explana- 
tion for  the  painfulness  of  lesions  in  this 
locality  is  found  in  the  free  distribution  of  sensor^'  nerves  derived  from  the 
sacral  and  lumbar  plexuses. 

Practically  no  pain  is  present  in  lesions  above  the  pile-bearing  inch  in 
the  majority  of  cases. 

When  there  is  extensive  ulceration  involving  the  region  above  and  the 
upper  portion  of  the  pile-bearing  inch,  defecation,  by  reason  of  emptying 
the  rectum  of  the  f;£cal  accumulation  and  removing  a  source  of  irritation, 
will  give  great  relief 

The  clinical  value  of  symptoms  relating  to  the  appearance  of  the  faeces 
has  been  studied  in  previous  paragraphs.     (Ih/e  page  256.) 

Protrusions  from  ttie  anus,  as  already  stated,  include  haemorrhoids, 
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prolapsus,  and  morbid  growths.    Of  these,  haemorrhoids  arc  by  all  odds  the 
most  frequently  observed. 

As  to  discharges*  a  flow  of  pure  blood  is  a  common  attendant  upon 
hemorrhoids  ;  but  it  also  may  be  obser\^ed  in  cases  of  fissure,  malignant 
disease,  and  the  various  ulcerations.  In  the  latter  two,  the  blood  is  in  most 
instances  mixed  more  or  less  with  mucus  and  pus.  The  bleeding  in  haem- 
orrhoids usually  takes  place  after  stool,  and  ceases  in  a  short  time.  But  it 
may  be  very  persistent  and  large  in  quantity.  It  may  be  either  arterial  or 
venous.  The  former  is  characterized  by  the  continued  spurting  t>nm  a 
broken  down  ha^morrhoidal  artery,  while  the  latter  is  an  oozing  which  fol- 
lows a  complete  or  semi-strangulation.  Still,  venous  oozing  may  be  present 
without  protrusion  in  the  earlier  stages  of  internal  haemorrhoids.  It  is 
possible  for  spontaneous  haemorrhage  to  occur  in  conjunction  with  haemor- 
rhoids, but  such  a  condition  is  sufficiently  rare  to  be  a  clinical  curiosity. 

Malignant  growths  produce  a  more  or  less  constant  oozing*  The 
quantity  of  blood  lost  is  usually  not  large.  There  is  commonly  a  mixture  of 
mucus  and  pus,  especially  as  the  lesion  progresses  towards  the  fatal  issue. 

Pissura  produces  a  discharge  of  pure  blood,  but  only  during  and 
shortly  after  stool.  In  the  earlier  stages,  the  bleeding  is  apt  to  be  more 
profuse  than  later,  at  which  time  it  may  be  entirely  absent  or  strictly  con- 
fined to  stool. 

Punilent  discharges  may  be  observed  in  all  lesions  characterized 
by  ulceration  and  abscess  formation.  Abscessss  involve  one  of  three  loca- 
tions, namely  :  ischio-rectal,  marginal,  and  pelvic.  All  of  these  may  be 
latent,  i.e.,  they  may  occur  without  giving  rise  at  first  to  subjective  symp- 
toms or  functional  disturbance  to  indicate  to  the  patient  that  he  is  not  in 
good  health  ;  the  diagnosis  is  then  possible  only  by  a  physical  examination. 
They  must  necessarily,  unless  properly  evacuated,  terminate  in  fistula,  K 
permitted  to  rupture  spontaneously,  a  fistula  is  inevitable.  The  predispos- 
ing causes  include  thrombi  and  rupture  of  blood-vessels,  but  infection  is 
the  determining  cause. 

The  BaDguino-purulent  discharge  is  observed  in  the  later  stages 
of  malignant  disease.  It  is  attended  by  a  peculiar  odor,  which  is  readily 
recognized  by  the  experienced,  and  may  be  compared  to  new-mown  hay. 
I^ter,  when  we  have  necrosis  of  tissue,  it  becomes  very  offensive.  This 
discharge  is  frequently  spontaneous,  and  occurs  independently  of  stool, 

A  mucous  discharge  is  evidence  of  proctitis.  The  latter,  however^ 
is  never  a  primary'  condition,  being  due  to  some  previous  lesions,  as  hsem- 
orrhoids. 

Polypi  likewise  produce  a  mucous  discharge,  but  these  tumors  are 
always  evidence  of  an  advanced  stage  of  mucous  membrane  changes.  The 
soft  **  tooth-shaped  "  polypi  occur  at  tlie  junction  of  the  cutaneous  and 
mucous  surface.     The  large  villous  polypi  may  occur  anywhere. 
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Ulcerations  of  the  rectum  include  the  syphilitic,  the  tubercular  and 
the  traumatic.  Syphilitic  ulcerations  may  be  primary,  secondary  or  tertiary. 
Occurring  above  the  pile-bearing  inch,  they  almost  invariably  result  in 
stricture.  As  a  rule,  they  are  not  painful.  Pain,  when  present,  is  usually 
the  result  of  forcing  faecal  matter  through  the  attendant  narrowing.  Tuber- 
cular ulcerations  are  not  common,  and  as  a  rule  are  painless. 

The  tumors  of  the  rectum  include  malignant  disease  and  polypi. 
The  former  is  readily  recognized  by  the  attendant  induration,  and  the 
glandular  involvement  which  is  usually  manifested  in  the  groins.  Consti- 
tutional disturbance  is,  as  a  rule,  not  an  early  symptom. 

Strictures  may  be  traumatic,  malignant,  or  syphilitic.  Many  of  the 
traumatic  cases  are  the  result  of  heroic  measures  adopted  in  the  removal  of 
piles  by  clamp  and  cautery  or  the  Whitehead  and  Pratt  operations,  and  in 
the  opening  up  of  fistulous  tracts  and  multiple  division  of  the  sphincter. 
The  diagnosis  of  stricture  is  made  entirely  by  physical  examination. 

Ballooning  of  the  rectum  is  recognized  by  the  non-elasticity  of  the 
rectal  wall,  and  the  increased  calibre  of  the  cavity,  which  can  be  recognized 
by  the  sweep  of  the  index  finger.  It  is  an  important  symptom  of  stricture, 
which  occurs  above  the  ballooning.  In  intestinal  obstruction,  it  may  occur 
below  the  stricture. 


CHAPTER  VI. 

THE  LIVER. 

Situation  of  the  Liver. — The  liver  occupies  the  uppermost  por- 
tion of  the  abdominal  cavity,  being  placed  immediately  beneath  the  dia- 
phragm, into  the  concavity  of  which,  its  upper  surface  fits.  Three-fourths 
of  the  organ  lie  to  the  right  of  the  median  line,  and  one-fourth  to  the  left. 
Its  upper  or  convex  surface  reaches  to  the  level  of  a  plane  drawn  through 
the  cartilage  of  the  fifth  rib  in  front  and  the  ninth  dorsal  vertebra  behind. 
At  a  point  midway  between  the  right  parasternal  and  mammary  lines  it  is 
immediately  behind  the  fourth  intercostal  space,  or  three  finger-breadths 
above  the  lower  border  of  the  right  lung.  The  lower  edge  of  the  liver, 
starting  from  behind,  extends  outwards  from  the  twelfth  dorsal  vertebra, 
along  the  eleventh  rib,  towards  the  axilla.  '*  In  the  mammary  line  it  lies 
immediately  beneath  the  costal  arch  ;  while  in  the  epigastrium,  an  average 
position  for  the  lower  margin  is  about  half-way  between  the  xyphoid  carti- 
lage and  the  umbilicus."  (Bury.)  The  left  lobe  occupies  the  upper  por- 
tion of  the  epigastrium,  and  lies  beneath  that  part  of  the  diaphragm  upon 
which  the  heart  rests.  Its  lower  border,  starting  in  the  median  line  at  the 
point  above  indicated,  **  passes  obliquely  upwards,  to  reach  the  left  costal 
margin  at  the  junction  of  the  seventh  and  eighth  costal  cartilages ;  behind 
the  cartilages  it  is  continued  as  far  as  the  heart,  and  terminates  a  little  to 
the  right  of  its  apex."     (Bury.) 

Methods  of  Examining:  the  Liver.— The  methods  employed  for 
the  physical  examination  of  the  liver  include  : 

1.  Inspection. 

2.  Palpation. 

3.  Percussion. 

4.  Auscultation. 

I.  Inspection. — Inspection  of  the  region  of  the  liver  (the  right  hypo- 
chondrium  being  usually  accepted  as  this  place)  demands  full  exposure  of 
the  lower  portion  of  the  thorax  and  the  entire  abdomen.  While  its  utility 
is  limited,  nevertheless,  if  advantage  is  taken  of  all  the  possible  information 
it  affords,  its  practice  is  ofttimes  capable  of  adding  greatly  to  one's  knowl- 
edge of  the  case  in  hand. 

First  note  the  presence  or  absence  of  any  undue  prominence  in  this 
location.  In  the  adult,  hepatic  enlargements  arc  rarely  sufficiently  great  to 
assert  themselves  on  inspection.      In  the  case  of  children,  in  whom  there  is 
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always  considerable  elasticity  of  the  ribs,  it  is  diflerent,  for  in  them  an  en- 
largement is  not  unlikely  to  exhibit  itself  as  an  undue  prominence  in  the 
right  hypochondrium.  Even  in  adults,  at  times,  a  dift'use  elevation  of  the 
right  hypochondrium  is  observed  in  case  of  hepatic  enlargements ;  the 
lower  ribs  may  even  be  thrown  outwards.  When  the  liver  is  considerably 
enlarged  and  the  abdominal  walls  are  thin,  it  may  be  possible  to  observe 
the  lower  margin  of  the  liver  rising  and  falling  with  the  respiratory  move- 
ments. In  the  case  of  tumors  extending  below  the  costal  margin,  inspec- 
tion readily  recognizes  their  presence,  owing  to  the  non-resistant  character 
of  the  abdominal  walls. 

Localised  trdema  over  the  right  hypochondrium  is  suggestive  of  acute 
suppurative  hepatitis.     (Abscess.) 

All  prominences  m  the  right  hypochondrium  must  not,  however,  be 
associated  with  hepatic  disorder,  for  this  condition  may  be  produced  by 
right-sided  pleurisy  with  effusion  ;  but  in  the  latter  case  the  intercostal 
spaces  bulge  more  or  less  prominently,  thus  differing  from  hepatic  enlarge- 
ments,  some  cases  of  abscess  of  the  liver  excepted. 

Inspection  also  enables  us  at  times  to  discover  pulsations  of  the  liver, 
although  the  presence  of  this  sy^mptom  is  more  readily  detected  by  palpa- 
tion. Such  pulsations  indicate  either  tricuspid  regurgitation  or  aneur>^smal 
dilatation  of  the  abdominal  aorta.  A  diastolic  pulsation  of  the  Uver  may 
be  observed  in  some  cases  of  aortic  insufficiency  with  cardiac  hypertrophy. 
It  is  brought  about  by  the  extraordinary  fullness  and  strong  pulsations  of 
tlie  hepatic  arterj^  and  its  ramifications  in  the  parenchyma  of  the  liver 

The  information  obtained  by  inspection  in  liver  disorders  need  not  be 
confined  to  observation  of  the  right  hypochondrium.  Disease  of  the  liver 
is  prone  to  interfere  with  the  portal  circulation,  as  a  result  of  which,  en- 
largements of  the  superficial  abdominal  veins  may  be  noted.  When  the 
portal  obstruction  is  extreme,  there  may  form  a  great  enlargement  of  the 
superficial  veins  of  the  abdomen  centreing  at  the  umbilicus,  and  sometimes 
spoken  of  as  the  ''caput  mcdusie,''  This  condition  may  also  result  from 
obstruction  of  the  descending  vena  cava.  When  the  obstruction  is  portal. 
both  the  superior  and  inferior  epigastric  veins  are  simultaneously  enlarged  ; 
when  the  obstruction  is  in  the  descending  vena  cava,  the  inferior  epigastric 
veins  are  the  first  to  undergo  enlargement. 

Occasionally,  pulsations  of  the  superficial  abdominal  veins  may  be  ob- 
served as  an  accompaniment  of  cirrhosis  of  the  liver. 

2,  Palpation. — Palpation  gives  information  only  in  cases  in  which  the 
liver  is  enlarged.  It  should  be  practised  as  follows:  The  patient  should 
be  in  a  reclining  posture ^  with  his  head  and  shoulders  raised  somewhat,  and 
his  thighs  flexed  upon  his  abdomen.  Care  should  be  observed  that  the  ab- 
dominal walls  are  thoroughly  relaxed.  It  is  next  in  order  to  feel  for  the 
lower  edge  of  the  liver.      In  the  healthy  subject  this  is  not  palpable,  as  it 
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does  not  lie  below  the  riglit  costal  arch.  The  tips  of  the  palmar  surface 
of  the  fingers  should  be  pressed  firmly  inwards  below  the  margin  of  the 
ribs,  during  or  at  the  end  of  expiration.  In  this  way  it  is  possible  to  get  the 
fingers  well  beneath  the  ribs,  so  that  when  inspiration  takes  place,  the  liver 
is  forced  downwards,  and  its  lower  edge  is  felt  to  glide  beneath  the  exam- 
ining fingers. 

Another  method  of  palpating  the  liver,  though  not  as  generally  useful 
as  the  one  above  described,  may  be  employed  when  the  patient's  abdominal 
walls  do  not  relax  sufficiently.  It  consists  in  palpating  the  liver  with  the 
patient  in  a  sitting  position,  and  the  body  bent  well  forward. 

In  every  case,  palpation  should  be  performed  at  different  levels  before 
deciding  that  the  edge  of  the  liver  cannot  be  felt. 

Palpation  of  the  liver  in  the  epigastric  region  is  not  a  difficult  matter, 
the  lower  edge  here  being  felt  at  a  point  midway  between  the  ensiform  car* 
til  age  and  the  umbilicus, 

Glenard  has  devised  what  he  has  been  pleased  to  call  the  "thumb 
method  *'  of  palpating  the  liver.  While  it  may  be  useful  in  some  cases, 
its  routine  employment  to  the  exclusion  of  the  method  above*  described  is 
not  to  be  recommended.  Pressure  is  made  in  the  right  lumbar  region  with 
the  four  fingers  of  the  left  hand.  The  right  hand  makes  pressure  from  be- 
low upwards,  starting  in  the  right  groin.  The  thumbs  of  both  hands  are 
free,  and  with  them  the  examiner  endeavors  to  discern  the  margin  of  the 
liver.  The  patient  should  be  instructed  to  take  deep  inspirations,  so  as  to 
depress  the  organ  to  the  maximum  extent. 

Oombmed  palpation  is  recommended  by  Semmola  and  Gioffredi  as 
adapted  to  cases  in  which  the  abdomen  is  distended  with  fluid  or  gas. 
*'  With  the  left  hand  open  and  applied  against  the  lumbar  region,  pressure 
is  made  upwards  in  the  attempt  to  raise  the  liver  and  bring  it  closer  to  the 
abdominal  wall,  while  the  right  hand  makes  gentle  but  continuous  pressure 
with  its  ulnar  border,  and  gradually  works  down  so  as  to  reach  the  border 
of  the  enlarged  liver/' 

'*  Dipping  for  the  liver  **  may  also  be  employed  as  a  means  of  pal- 
pation in  cases  of  enlargement  of  that  organ  associated  with  ascites  or 
tympanites.  The  finger-tips  are  held  perpendicularly  to  the  abdominal 
surface  over  the  point  where  the  li\^er  is  expected  to  be.  They  are  then 
pushed  suddenly  into  the  abdominal  walls.  The  fluid  or  gas,  as  the  case 
maybe,  is  thus  pushed  aside,  and  the  fingers  come  in  contact  with  the  liver 
surface.  By  repeating  the  manceuvre  over  different  points  it  is  possible  to 
locate  the  hepatic  margin.  W'hile  this  method  gives  valuable  information, 
it  is  not  without  danger  in  practice,  especially  in  cases  of  abscess,  hydatid 
cysts  and  distended  gall-bladden  Semmola  and  Gioffredi*s  combined 
method  is  safer,  and  nearly  as  reliable. 

The    information  obtainable  by  palpation  includes  the  recognition  of 
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downward  displacements  and  enlargements  of  the  liver,  the  character  of  the 
liver  surface,  its  consistence,  the  movenients  of  the  organ  during  respira- 
tion, and  the  presence  or  absence  of  friction  fremitus  and  hydatid  thrills. 

(a)  Downward  Displacements  and  Enlargements  of  the  Liver. 
— So  far  as  palpation  is  concerned,  these  cannot  be  differentiated.  For  this 
purpose  one  must  employ  percussion,  which  will  enable  us  to  determine  the 
upper  boundary  of  the  liver  If  this  is  in  its  normal  position,  then  the 
downward  extension  must  be  an  enlargement ;  whereas  if  it  occupies  a 
lower  position  than  it  should,  there  must  be  a  displacement.  The  condi* 
tions  giving  rise  to  enlargements  and  displacements  will  be  mentioned 
shortly,  when  treating  of  percussion, 

(d)  The  Character  of  the  Liver  Surface.— In  health  this  is  smooth. 
Unless  the  alterations  of  the  surface  are  ver>*  obtrusive  or  the  abdominal 
walls  thin,  changes  are  not  discernible.  Especially  does  this  remark  apply 
to  the  discover}^  of  the  granular  surface  found  post-mortem  in  cases  of 
cirrhosis  of  the  liver.  I  doubt  very  much  if  this  sign  is  often  av*ailable  for 
diagnosis,  and  the  same  may  be  said  of  the  roughening  observed  in  some 
cases  of  tubercular  peritonitis.  More  pronounced  alterations  in  the  liver 
surface  may^  however,  be  felt.  Thus,  nodular  formations  are  palpable  in 
cases  of  cancer  and  gummata.  In  cancer  we  find  the  nodules  large,  hard, 
sometimes  resembling  ridges,  and  with  cup-shaped  central  depressions. 
The  gummatous  elevations  are  smoother  and  flatter  than  those  of  cancer. 
An  additional  differential  sign  is  the  progressive  enlargement  of  the  liver 
in  cancer,  and  this  is  rarely  observed  in  syphilitic  disease.  The  history  of 
the  case  is  also  important,  for  cancer  of  the  liver  is  nearly  always  second- 
ary to  cancer  elsewhere,  and  in  the  case  of  gummata  we  may  obtain  a  histor>^ 
of  syphilitic  infection  or  evidences  of  the  ravages  of  that  disease  in  other 
organs  or  tissues.  Abscesses  of  the  liver  and  hydatid  cysts  containing 
fluid  gi%^e  round,  smooth  swellings,  fluctuating  to  the  touch. 

(r)  The  Oonsistence  of  the  Liver.^ — This  will  be  found  to  be  greatly 
increased  in  cancer ;  indeed,  in  this  disease  it  has  been  described  as  of  a 
stony  hardness.  An  increased  consistence  is  also  observ^ed  in  hypersemia» 
cirrhosis,  and  amyloid  disease.  In  the  latter,  the  organ  may  at  times 
be  quite  hard.  A  soft  and  flabby  consistence  is  noted  in  fatt}^  degen- 
eration of  the  liver.  A  sense  of  fluctuation  occurs  in  abscess  and  cystic 
tumors. 

Information  is  obtainable  from  the  character  of  tlic  edge  of  the  Hver. 
In  amyloid  disease  it  is  rounded  ;  in  interstitial  hepatitis  and  hypertrophic 
cirrhosis  it  is  sharper  than  normal, 

(d)  Mobility  During  Respiration.— An  important  means  of  recog* 
nizing  enlargements  as  belonging  to  the  liver  lies  in  the  fact  that  they  move 
about  half  an  inch  with  respiration.     The  exceptions  to  this  are  as  follows  ; 
i.  When  the  movements  of  the  diaphragm  are  slight  or  absent. 
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ii.  When  there  are  adhesions  of  the  liver  to  the  abdominal  walls  or 
spinal  column. 

iii.   When  tliere  are  marked  displacements  of  the  liver  as  the  result  of 
rupture  or  relaxation  of  the  suspensory  ligament. 

iv.  When  a  tumor  of  the  liver  has  attained  such  a  great  volume  as  ta 
press  up  into  the  thoracic  cavity. 

V.   In  cases  of  great  abdominal  distention  by  fluid  or  gas. 

(e)  Friction  Fremitus  and  Hydatid  ThrilL-*  Friction  fremitus 
occurs  over  the  hver  when  there  is  roughening  of  the  portion  of  the  perito- 
neum that  comes  in  contact  with  the  liver.  It  gives  a  sensation  as  of  the 
creaking  of  leather.  It  may  be  elicited  by  pushing  the  abdominal  walls 
over  the  surface  of  the  liver.  It  is  also  evident  on  auscultation.  It  indi- 
cates a  past  or  present  peritonitis.     The  history  of  the  case  will  decide. 

The  hydatid  thrill  is  a  peculiar  tremulous  sensation  imparted  to  the 
hand  laid  flat  on  the  hydatid  cyst,  when  percussed  with  the  fingers  of  the 
other  hand.  The  same  sensation  may  be  observed  in  other  cystic  growths  ; 
hence  too  much  reliance  must  not  be  placed  upon  it. 

Palpation  of  the  Gall-Bladder.—It  is  safe  to  assume,  as  a  general 
rule,  that  the  gall-bladder  is  not  palpable  in  healthy  subjects.  When, 
however,  it  is  somewhat  distended,  the  subject  possessed  of  thin  abdominal 
walls,  and  the  stomach  and  bowels  empty,  it  may  be  felt  as  a  smooth, 
round,  fluctuating  tumor.  It  has  even  been  said  that  it  may  be  discerned 
by  inspection,  under  such  circumstances.  The  position  of  the  gall-bladder 
is  immediately  beneath  that  point  at  which  a  line  drawn  from  the  right 
acromion  process  to  the  umbilicus  crosses  the  right  co.stal  arch. 

When  the  cystic  or  common  duct  is  obstructed  and  the  secretions  are 
dammed  up,  the  gall-bladder  undergoes  great  distention.  It  then  becomes 
apparent  to  both  inspection  and  palpation,  being  manifest  as  a  pear*shaped 
tumor  moving  with  the  liver  during  respiration.  The  gall-bladder  may 
also  be  enlarged  by  inflammatory  exudate  or  by  accumulation  of  gall- 
stones. When  the  enlargement  is  due  to  malignant  disease  or  inflamma- 
tory thickening,  the  tumor  presents  a  dense  irregular  sensation  to  the  ex- 
amining fingers.  In  the  case  of  the  presence  of  calculi  it  may  be  possible 
to  perceive  a  grating  sensation,  from  the  rubbing  of  one  calculus  against 
another 

3,  Percussion,— When  practising  percussion  in  the  examination  of 
the  liver,  it  must  be  borne  in  mind  that  there  is  an  area  under  which  the 
liver  substance  comes  in  direct  contact  with  the  abdominal  walls,  and  over 
which  absolute  dullness  or  flatness  is  obtainable.  This  is  known  as  the  area 
of  absolute  dullness.  It  may  best  be  elicited  by  light  percussion.  There 
is  a  second  area  in  which  the  liver  substance  is  separated  from  the  overlying 
surface  by  lung  tissue.  This  is  known  as  the  area  of  relative  dullness. 
Light  percussion  in  this  locality  gives  the  pulmonary  resonance, — modified^ 
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of  course,  by  the  existence  of  a  solid  organ  beneath.     Deep  percussion 

ehcits  the  relative  dullness  from  that  organ.     The  following  are  the  outlines 
of  normal  absolute  liver  dullness : 


1 


Upper  Bouadmry. 

Lower  Boundary, 

In  middle  line,    . 

Base    of    eosiform 

Nearly  half-way  between  en  si  form 

cartilage* 

cartilage  and  umbilicus. 

In  mamroary  line, 

6th  rib. 

In  axillary  line,   . 

Sib  rib. 

loth  rib. 

In  scapular  line,  . 

loih  rib. 

nth  rib. 

Near  the  spiae,    . 

nth  rib. 

The  area  of  relative  dullness  lies  above  that  of  absolute  dullness.  Its 
upper  boundary  runs  paraHel  to  and  about  one  and  a  quarter  inches  above 
the  upper  line  of  absolute  dullness.  Its  upper  hmit  will  be  found  to  be  at 
about  the  fifth  interspace,  or  a  little  below  the  highest  point  of  the  liver. 
It  is  very  difficult  to  elicit  posteriorly.  Fortunately  this  is  not  of  much  clin- 
ical importance,  as  all  the  necessar}^  information  may  be  obtained  from  in 
front. 

Various  difficulties  may  be  encountered  when  endeavoring  to  map  the 
outlines  of  the  liver  by  p>ercussion.  The  lower  limit  behind  cannot  be  ac- 
curately delimited  because  of  the  merging  of  the  dullness  of  the  right  kid- 
ney and  the  lumbar  muscles  with  that  of  the  liver.  Care  is  required  when 
delimiting  the  lower  margin  of  the  liver  median  line  in  front,  because  its 
thin  edge  overlaps  the  stomach  and  transverse  colon.  Strong  percussion 
carelessly  performed  fails  to  recognize  the  thin  hepatic  tissue,  owing  to  the 
tympanitic  resonance  from  the  parts  beneath.  Then,  too,  the  character  of 
the  percussion-note  must  \^ry  according  to  the  state  of  tension  of  the  ab* 
dominal  walls  and  the  degree  of  distention  of  the  stomach  and  intestines 
with  gas.  Difficult^'  in  delimiting  the  left  lobe  of  the  liver  arises  from  the 
merging  of  the  liver  into  the  cardiac  dullness. 

We  are  now  prepared  to  study  the  significance  of  alterations  in  the 
areas  of  liver  dullness.  These  include  diminished  or  increased  liver  dull* 
ness. 

Diminislied  liTer  dullness  may  be  due  to  diminution  in  the  size  of 
the  liver  itself,  or  to  the  separation  of  the  liver  from  the  abdominal  walls 
by  the  interposition  of  distended  stomach  or  intestines.  Pulmooar}^  em- 
physema likewise  renders  the  area  of  superficial  dullness  less  extensive^ 
and  may  even  lessen  the  absolute  area.  In  some  cases  it  makes  the  super- 
ficial dullness  larger  at  the  expense  of  the  relative  area.  When  the  emphy- 
sema is  quite  marked,  it  may  obliterate  the  relative  dullness  altogether,  leav- 
ing the  absolute  dullness  of  normal  size,  though  lower  in  position. 

An  apparent  diminution  in  the  area  of  hepatic  dullness  occurs  in  those 
cases  in  which  the  lower  line  of  dullness  is  raised  by  the  pressure  of  tumors 
and  fluid  accumulations  from  below.     In  this  case,  however,  there  will  be 
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an  elevation  of  the  upper  line  of  relative  dullness,  owing  to  the  displacement 
of  the  liver  upwards. 

The  diseases  of  the  liver  of  which  diminished  area  of  dullness  is  char- 
acteristic include  : 

a.  Cirrhosis  of  the  liver. 

b.  Acute  yellow  atrophy  of  the  liv^er, 

(a)  CirrlioHis  of  the  Liver* 

A  v^ariet>'^  of  types  of  cirrhosis  of  the  liver  have  been  described.  In 
some  of  these  the  liver  is  greatly  increased  in  size,  while  in  others  the  re- 
verse condition  obtains.  The  clinical  classification  of  Osier  is  undoubtedly 
the  best  adapted  for  practical  w^ork,  including  (i)  the  alcoholic  ;  (ii)  the 
hypertrophic  cirrhosis  of  Hanot ;  (iii)  syphilitic  cirrhosis  ;  (iv)  capsular  cir- 
rhosis or  chronic  perihepatitis.  In  the  first  and  fourth  varieties  the  liver  is 
diminished  in  size,  and  these  concern  us  most  at  the  present  moment. 

In  the  diagnosis  of  atrophic  cirrhosis  of  the  liver  the  history  of  alco- 
holic indulgence  covering  a  term  of  }'ears  is  of  the  highest  importance,  the 
liquors  which  seem  to  be  especially  active  in  this  connection  being  w^hiskey 
and  brandy.  Excessive  indulgence  in  beer  inclines  to  the  production  of 
cirrhosis,  with  fatty  degeneration.  Alcoholic  indulgence  is  probably  more 
frequent  than  all  other  causes  combined.  There  is  some  reason  to  believe 
that  cirrhosis  of  the  liver  may  follow  certain  infectious  diseases,  notably 
scarlatina  and  malaria. 

The  symptomatic  picture  in  hepatic  cirrhosis  varies  greatly.  In  some 
instances  there  are  absolutely  no  symptoms.  The  explanation  accorded 
such  cases  is  that  the  collateral  circulation  has  been  established.  When 
symptoms  arc  present,  they  may  be  attributed  to  two  influences,  namely, 
the  obstruction  of  the  portal  circulation  and  a  toxaemia,  the  true  nature  of 
which  has  not  yet  been  established.  The  obstructive  symptoms  refer  to 
the  impeded  portal  circulation.  Chronic  gastric  catarrh  and  its  attendant 
clinical  phenomena  result  from  congestion  of  the  stomach.  Ascites  is, 
howtrver,  the  most  prominent  of  the  portal  obstructions.  This  may  cause 
remarkable  abdominal  distention.  In  the  efibrt  to  establish  a  collateral 
circulation,  certain  veins  become  dilated.  The  most  important  of  these, 
from  a  clinical  standpoint,  are  those  at  the  lower  end  of  the  it-sophagus, 
which  may  become  of  enormous  size,  and  sometimes  rupture,  leading  to 
severe  bar  mate  mesis.  Enlarged  veins  may  be  seen  on  the  abdomen.  At 
times  they  may  even  be  varicose,  in  extreme  cases  presenting  a  large  bunch 
about  the  umbilicus,  and  known  a.s  the  aipu/  mt'ifuso'.  Intestinal  haemor- 
rhage is  sometimes  observ^ed.  Jaundice  is  not  a  common  symptom,  and, 
when  present,  it  is  of  but  slight  degree.  The  urine  is  usually  reduced  in 
quantity.  The  spleen  is  gradually  enlarged^  even  to  two  or  three  times  the 
normaL      Haemorrhoids  are  nearly  always  present. 
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Toxic  symptoms,  other  than  those  dependent  upon  the  gastro-intestinal 
catarrh,  do  not  set  in  until  late.  They  include,  for  the  most  part,  cerebral 
phenomena,  as  delirium,  stupor,  coma,  or  convulsions. 

In  the  first  stage  of  the  disease  the  liver  is  enlarged.  Later  it  becomes 
contracted,  as  already  stated. 

Oapsular  Cirrhosis. — In  this  variety  of  liver  disease  there  is  an 
enormous  thickening  of  the  capsule  of  the  liver,  with  associated  contraction 
of  the  organ.  According  to  Fagge  and  White,  to  whose  labors  we  owe 
most  of  our  knowledge  of  the  disease,  the  liver  is  **  never  markedly  cir- 
rhotic ;  its  tissue  was  nearly  always  soft."  It  is  usually  found  associated 
with  a  chronic  inflammation  of  the  capsule  of  the  spleen,  a  chronic  pro- 
liferative peritonitis,  and  granular  kidneys.  Able  clinicians  seem  to  have 
been  unable  to  diagnose  the  condition  during  life.  According  to  White, 
the  important  diagnostic  points  are  the  symptoms  of  atrophic  cirrhosis  as 
above  described,  interstitial  nephritis,  recurrent  ascites,  and  the  absence  of 
jaundice.  In  another  class  of  cases  there  are  also  the  signs  of  perihepatitis, 
perisplenitis,  proliferative  peritonitis,  adherent  pericardium,  and  chronic  me- 
diastinitis. 

(d)  Acute  Yellow  Atrophy  of  the  Liver. 

This  is  an  exceedingly  rare  disease,  characterized  at  its  onset  by  the 
symptoms  of  a  gastro-duodenal  catarrh,  with  some  jaundice.  After  a  vari- 
able period — ^from  a  few  days  to  a  couple  of  weeks — there  appear  symp- 
toms indicative  of  the  serious  nature  of  the  case.  These  include  headache, 
delirium,  convulsions,  vomiting,  subcutaneous  or  submucous  haemorrhages, 
and  rapid  increase  of  the  jaundice.  Finally  coma  appears,  and  increases 
until  death.  The  urine  is  found  to  contain  bile,  tube-casts,  and  at  times 
leucin  and  tyrosin.  The  prognosis  of  acute  yellow  atrophy  of  the  liver  is 
absolutely  unfavorable.  Its  diagnosis  depends  upon  the  severe  and  rapidly- 
increasing  jaundice,  associated  with  marked  diminution  in  the  size  of  the 
liver,  delirium,  and  the  leucin  and  tyrosin  in  the  urine. 

Increase  of  the  liver  dullness  can  take  place  only  from  increase 
in  the  size  of  the  liver.  An  apparent  increase  of  the  liver  dullness  may 
result  from  the  contact  of  the  organ  with  normally  or  pathologically  solid 
structures.  For  example,  in  right-sided  pleurisy,  with  effusion,  the  liver 
dullness  will  merge  with  that  of  the  effusion.  A  tumor  or  abscess  between 
the  liver  and  diaphragm  will  produce  an  increase  of  dullness  upwards. 
Inflammation  of  the  lower  lobe  of  the  right  lung  (pneumonia)  will  produce 
a  similar  result.  An  apparent  increase  of  dullness  downwards  may  result 
from  distention  of  the  stomach  and  colon  by  solid  materials,  malignant 
growths  of  adjacent  structures,  and  distended  gall-bladder. 

The  indications  afforded  by  extension  of  the  lines  of  liver  dullness 
have  been  epitomized  by  Bury  as  follows : 
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The  upper  limit  of  dullness  being  liiglier  than  nonnal,  the  lower  edge  of 
the  liver  occjipying  the  normal  position,  the  condition  must  be — 
{a)  Enlargement  of  the  liver  upwards  ; 
(^)  Moderate  pleuritic  effusion,   the  dullness   of  which   merges 

with  that  of  the  liver ;  or, 
(r)  The  liver  is  enlarged  and  pushed  upwards,  as  by  ascites. 
The  loiver  line  of  dullness  being  normal,  and  the  upper  limit  lowered, 
there  is  suggested 

A  moderate  degree  of  emphysema. 
When  the  lower  edge  of  the  liver  is  lower  than  normal  and  the  upper 
limit  is  normal. 

The  liver  must  be  enlarged. 
If,  with  loweriftg  of  the  lower  limit  of  hepatic  dullness,  there  is  upzvard 
extension  of  the  upper  line  of  dullness,  then — 

{a)  The  liver  may  be  enormously  enlarged. 
(p)  There  may  be  pleuritic  effusion ;  or, 

(r)  There  may  be  a  large  swelling  or  tumor  between  the  liver 
and  the  diaphragm. 
When  the  upper  line  of  dullness  is  lower  than  normal,  and  the  lower 
limit  is  lower  than  ftormal,  there  may  be — 
(a)  Considerable  emphysema  ;  or, 
(J?)  Pneumothorax. 
When  both  upper  and  lower  limits  of  dullness  are  higher  than  nortnal^ 

The  liver  is  dislocated  upwards. 
When  the  upper  limit  of  dullness  is  normal  and  the  lower  limit  is  higher 
than  normal,  it  may  be  that — 

{a)  The  liver  is  smaller  than  natural ;  or, 

(^)  There  is  ascites,  tympanites  or  gas  in  the  peritoneal  cavity. 
If  no  liver  dullness  can  be  detected,  there  is — 
{a)   Much  ascites, 

{b)  Distention  of  the  intestines  by  gas, 
(r)  Extreme  atrophy  of  the  liver,  or 

{d)  The  liver  occupies  an  abnormal  position,  owing  either  to  its 
mobility  or  to  congenital  malposition. 
Attention  to  the  data  in  the  above  schema  will  enable  the  student  to 
differentiate  enlargements  from  displacements,  and  also  to  determine  the 
presence  or  absence  of  conditions  simulating  these  lesions.     It  also  gives 
the  necessary  data  for  determining  the  presence  of  atrophies  and  conditions 
simulating  the  same.      It  is  next  in  order  to  give  in  detail  the  causes  and 
conditions  producing  enlargements  and  displacements,  and  to  describe  the 
clinical  phenomena  by  which  each  of  them  may  be  recognized. 
Displacements  of  the  liver  may  result  from — 
a.   Rachitic  chest. 


THE  LIVER.  287 

b.  Tight  lacing. 

c.  Pleuritic  effusion. 

d.  Pneumothorax. 

e.  Croupous  pneumonia. 

f.  Subphrenic  abscess. 

g.  Tumors. 

h.  Wandering  liver. 

i.  Pressure  of  tumors  and  effusion  from  below. 
Enlargements  of  the  liver  may  be — 

1.  Diffuse,  Lc,  involve  the  entire  organ  ;  or, 

2.  Circumscribed. 

Circumscribed  enlargements  of  the  liver  may  be  due  to — 

a.  Cancer  and  other  tumors  of  the  liver. 

b.  Abscess  of  the  liver. 

c.  Hydatid  cysts. 

Difftise  enl€u:gements  of  the  liver  may  be  due  to 

a.  Hyperaemia. 

b.  Inflammation. 

c.  Hypertrophic  cirrhosis. 

d.  Fatty  degeneration. 

e.  Amyloid  degeneration. 

Of  the  above-mentioned  enlargements  of  the  liver,  the  following  are 
accompanied  by  pain : 

a.  Hyperaemia. 

b.  Inflammation. 

c.  Hypertrophic  cirrhosis. 

d.  Tumors,  especially  those  of  malignant  character. 

e.  Catarrh  or  obstruction  of  the  gall-duct. 

f.  Abscess  of  the  liver. 
And  the  following  are  painless: 

a.  Fatty  liver. 

b.  Amyloid  degeneration  of  the  liver. 

c.  Hydatid  cysts. 

Displacements  of  the  Liver. 

{a)  From  Rachitic  Chest. — As  described  elsewhere,  the  rachitic 
chest  is  characterized  by  a  lateral  sinking-in  of  the  middle  ribs  and  projec- 
tion of  the  sternum  (pigeon-breast),  with  arching  backwards  of  the  sternum. 
The  capacity  of  the  thorax  is  lessened  ;  hence  the  diaphragm  is  depressed, 
and,  with  it,  the  liver  takes  a  lower  position.  The  diagnosis  is  based  upon 
the  recognition  of  the  rachitic  type  of  chest.  The  exact  state  of  aflairs  may 
not  be  recognized,  because  many  cases  of  rachitis  are  associated  with  en- 
largement of  the  liver,  in  addition  to  the  displacement. 
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{b)  Tight  Lacing. — The  effect  of  tight  lacing  is  to  force  the  liver  to 
take  a  position  lower  than  the  normal.  When  the  practice  has  been  of 
long  standing  and  extreme,  the  organ  may  also  be  deformed.  It  is  some- 
times possible,  in  the  latter  event,  to  feel  a  furrow,  and  below  it  the  right 
lobe  of  the  liver  extending  downwards,  even  to  the  anterior  superior 
spinous  process  of  the  ileum.  The  gall-bladder  also  takes  a  much  lower 
position  than  normal,  and  inflammation  or  gall-stones  may  then  offer  a  very 
interesting  diagnostic  problem.  It  is  not  always  easy  to  determine  the 
true  state  of  affairs,  for  the  depressed  lobe  of  the  liver  is  thin  and  movable. 
Sometimes  its  nature  is  still  more  obscured  by  coils  of  intestines  lying  in 
the  furrow  and  separating  the  supposed  tumor  from  the  liver.  Under  such 
circumstances,  the  only  sign  or  symptom  to  put  the  physician  on  his  guard 
is  the  outward  evidence  of  tight  lacing. 

{c)  Pleuritic  Effusion. — The  position  of  the  liver  in  right-sided 
pleurisy  with  effusion  is  our  main  guide  as  to  the  extent  to  which  the  dia- 
phragm is  depressed.  When  the  effusion  is  large,  the  lower  margin  of  the 
liver  may  be  on  a  level  with  the  umbilicus.  This  displacement,  however, 
is  not  manifested  equally  over  the  entire  liver,  the  left  lobe  being  relatively 
higher  than  the  right.  When  the  effusion  is  moderate,  it  sometimes  hap- 
pens that  the  downward  pressure  is  exerted  mostly  posteriorly.  This 
causes  a  tilting  of  the  liver,  in  which  case  the  lower  line  of  dullness  anteri- 
orly may  be  higher  than  normal. 

{d)  Pneumothorax. — The  degree  of  hepatic  displacement  from 
pneumothorax  may  be  extreme  ;  indeed,  the  upper  convexity  of  the  liver 
may  appear  below  the  ribs.  The  history  of  the  case,  the  remarkable  physi- 
cal signs  of  air  or  gas  in  the  pleural  cavity,  and  the  displacement  of  the 
heart,  make  the  diagnosis  certain. 

{e)  Croupous  Pneumonia. — The  displacement  of  the  liver  from  this 
cause  is  neither  great  nor  important,  from  a  diagnostic  standpoint. 

(/)  Subphrenic  Abscess. — As  is  the  case  with  many  other  dis- 
orders, the  history  of  a  cause  capable  of  giving  rise  to  this  condition  is  an 
important  factor  in  the  diagnosis  of  subphrenic  abscess,  or,  as  it  is  some- 
times called,  subphrenic  peritonitis.  These  causes  include  perforating  ulcer 
of  the  stomach  or  duodenum,  appendicitis,  renal  abscess,  cholecystitis,  per- 
foration of  the  intestine,  and  pelvic  suppuration.  The  size  which  these  ab- 
scesses may  attain  is  sometimes  enormous.  They  are  thus  perfectly  capa- 
ble'of  depressing  the  liver  and  crowding  the  diaphragm  upwards.  They 
sometimes  perforate  the  diaphragm,  producing  empyema.  Sometimes  they 
contain  gas,  because  of  their  communication  with  gas-containing  organs. 

The  symptoms  of  subphrenic  abscess  are  a  direct  continuation  of  those 
of  the  lesions  which  give  rise  to  it,  there  being  only  the  intervention  of  the 
especial  phenomena  attendant  upon  the  perforation.  We  find  the  ordinary 
symptoms  of  suppuration,  i.e.,  septic  fever  with  its  chills,  irregular  iluctua- 
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tions  of  temperature,  and  sweats,  and  the  physical  signs.  The  conditions 
with  which  subphrenic  abscess  may  be  confounded  are  empyema  and  abscess 
of  the  liver.  Curtis  very  graphically  gives  the  following  differentiation  of 
subphrenic  abscess  and  empyema  :  **  In  empyema  the  upper  surface  of  the 
fluid  will  describe  a  curved  line  on  the  side  of  the  chest,  with  its  concavity 
turned  upwards.  In  subphrenic  abscess  the  upper  limit  of  the  fluid  will 
also  be  a  curved  line,  but  the  convexity  will  look  upwards,  the  pus  being 
contained  beneath  the  dome  of  the  diaphragm.  If  the  aspirating  needle 
be  inserted,  the  flow  of  the  fluid  from  it  will  be  reversed  in  the  two  cases, 
the  flow  being  the  strongest  in  empyema  on  expiration  and  in  subphrenic 
abscess  on  inspiration,  the  pressure  of  the  diaphragm  making  the  differ- 
ence. If  gas  only  is  contained  in  the  cavity  which  the  needle  enters,  its 
passage  in  and  out  will  show  the  same  peculiarities,  and  can  be  demon- 
strated by  connecting  the  needle  with  a  man o metric  tube,  or  by  holding  a 
lighted  match  where  the  current  can  detect  the  flame/' 

(/^)  Tumors  ►—Tumors  produce  displacement  of  the  liver  by  reason 
of  their  weight  and  mechanical  action.  They  will  be  referred  to  shortly 
under  the  heading  of  Enlargements. 

(//)  Wandering  Liver ;  Floating  Liver ;  HepoptosiB.— The  ma- 
jority of  cases  of  movable  liver  occur  in  women,  tight  lacing  and  preg- 
nancy being  the  most  prolific  causes  of  the  trouble.  It  is  nearly  always 
attended  by  flaccidity  of  the  abdominal  walls,  and  yet  cases  have  been  ob- 
served in  persons  whose  abdominal  walls  w^ere  not  relaxed  in  the  slightest 
degree.  It  has  been  suggested  with  good  reason  that  the  causes  named 
are  active  only  when  there  is  a  congenital  anomaly  of  the  ligaments  of  the 
liv^er,  either  in  the  direction  of  unusual  length  or  undue  extensibilit>\  It 
is  not  unusual  to  find  cases  of  hepoptosis  associated  with  displacements  of 
other  abdominal  viscera,  notably  of  the  kidneys  ;  and  the  suggestion  made 
by  Kellogg  thai  many  cases  of  prolapsus  uteri  are  associated  with  a  similar 
condition  of  many  abdominal  organs  is  entitled  to  the  greatest  respect. 

In  some  few  cases  floating  liver  gives  rise  to  no  symptoms  whatever, 
the  condition  being  discovered  accidentally  in  the  course  of  an  examination 
for  some  other  complaint  Usually,  however,  it  is  associated  with  most 
distressing  sensations,  especially  when  it  is  not  the  on!y  viscus  displaced. 
The  subjective  symptoms  include  a  sense  of  dragging  or  weight  in  the  epi- 
gastrium and  right  hypochondrium,  and  this  may  become  so  severe  as  to 
amount  to  a  veritable  neuralgia.  As  a  rule,  the  pain  or  discomfort  is  con- 
fined to  the  region  of  the  liver,  but  it  may  radiate  to  distant  parts,  espe- 
cially to  the  right  shoulder.  It  is,  as  a  rule,  intensified  when  the  patient  is 
in  an  erect  position.  In  still  other  cases  the  malposition  of  the  liver  leads 
to  torsion  of  the  ductus  choledochus.  As  a  result,  we  have  obstructive 
jaundice  and  all  the  phenomena  of  hepatic  colic.  Even  the  portal  vein 
may  be  compressed  or  subjected  to  undue  tension, -^ — in  which  case  portal 
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stasis  ensues,  and  ascites  appears.  The  diagnosis  of  cases  of  this  character 
is  not  always  easy.  It  is  made,  however,  by  the  recognition  of  a  tumor 
having  the  contour  of  the  liver,  and  this  tumor  is  freely  movable.  At  the 
same  time,  physical  examination  shows  that  the  liver  is  absent  from  is 
normal  location. 

(/)  Pressure  of  Tumors  and  Eflfusion  from  Below. —  Under 
these  circumstances  the  liver  is  pushed  upwards.  The  diagnosis  is  based 
upon  the  recognition  of  the  primary  condition.  For  further  study  of  this 
subject  the  reader  is  referred  to  the  chapter  on  Abdominal  Enlargements. 

I.  Diflfuse  Enlargements  of  the  Liver. 

(a)  Hyperaemia  of  the  Liver. — Hyperaemia  of  the  liver  occurs  in 
two  varieties,  namely,  the  active  and  the  passive,     (i)  Active  hypcrcemia  of 
the  liver  is  an  aggravation  of  the  normal  hyperaemia  of  the  liver  following 
the  ingestion  of  food,  and  is  due  to  indulgence  in  an  excessive  quantity  of 
food  and  drink.     It  may  also  constitute  one  of  the  phenomena  of  acute 
febrile  disorders.     Its  symptoms  are  not  by  any  means  characteristic.     They 
include  a  sense  of  discomfort  in  the  hypochondrium,  and  slight  enlargement 
of  the  organ,     (ii)  Passive  hypercemia  of  the  liver  is  always  a  secondary 
disorder,  and  is  dependent  upon  local  or  general  circulatory  disturbances. 
Of  the  local  causes,  pressure  upon  the  hepatic  vein  by  a  tumor  and  obstruc- 
tion by  thrombi  are  the  most  important.     It  is  also  claimed  that  tight  lacing 
may  bring  about  a  localized  hyperaemia  of  this  character.     Of  the  general 
circulatory  disturbances  giving  rise  to  this  condition,  that  produced  by  weak 
or  dilated  heart  or  uncompensated  valvular  lesions  is  the  most  important. 
It  may  also  be  observed  in  emphysema,  cirrhosis  of  the  lungs  (fibroid 
pneumonia)  and  intrathoracic  tumor.      The  symptoms  arising  from   this 
condition  are  always  vague  ;  indeed  it  is  difficult,  if  not  actually  impossible, 
to  separate  them  from  those  of  the  primary  disease.     Naturally  the  patient 
suffers  from  the  various  phenomena  of  chronic  gastric  catarrh,  but  this 
pathological  change  is  not  infrequently  the  direct  result  of  heart  disease 
itself     There  may  be  haematcmesis.     Dropsy  is  not  uncommon,  and  it  may 
be  that  ascites  appears  prior  to  the  onset  of  the  generalized  cedema.     Slight 
jaundice,  clay-colored  stool  and  biliuria  may  be  present.     The  diagnosis  of 
passive  hypera,*mia  of  the  liver  is  based  upon  the  physical  signs  of  a  gen- 
eralized enlargement  of  the  organ,  together  with  the  presence  of  the  symp- 
toms and  signs  of  the  lesions  capable  of  giving  rise  to  this  condition.     The 
extent  to  which  the  liver  may  enlarge  as  a  result  of  passive  hyperaemia  is 
sometimes  astonishingly  great,  it  not  being  impossible  to  find  the  lower  mar- 
gin of  the  organ  a  full  hand-breadth  below  the  normal  line  of  dullness. 
Jaundice  of  slight  grade  is  sometimes  present,  there  being  only  a  yellowish 
tinting  of  the  conjunctiva  and  sallowncss  of  complexion.     When,  as  in 
cases  of  organic  heart  disease,  there  is  also  cyanosis,  there  results  a  green- 


THE  LIVER.  291 

ish  tint  of  the  skin.  When  passive  congestion  of  the  liver  is  of  long  stand- 
ing there  ensues  cachexia,  with  anaemia,  poor  circulation,  and  general  ner- 
vous depression. 

{b)  Hypertrophic  CJirrhosis.— Aside  from  the  enlarged  liver  which 
characterizes  the  early  stages  of  atropic  cirrhosis,  there  is  a  special  variety 
known  as  the  hypertrophic  cirrhosis  of  Hanot.  The  vast  majority  of  cases 
occur  in  male  subjects,  and  a  fair  number  in  children.  There  is  abso- 
lutely nothing  known  concerning  its  etiology.  It  is  a  disease  running  a 
very  chronic  course,  and  is  characterized  by  jaundice,  which,  however,  is 
usually  but  slight  in  intensity ;  biliuria,  and  more  or  less  severe  pain  in  the 
region  of  the  liver,  associated  with  nausea  and  vomiting.  The  liver  and 
spleen  are  enlarged.  Ascites  and  dilatation  of  the  superficial  abdominal 
veins  are  absent.  A  haemorrhagic  tendency  is  a  remarkable  feature  of  some 
cases.  Fever  of  mild  degree  is  often  present,  and  is  apt  to  become  intensi- 
fied during  the  periods  of  exacerbation  of  pains. 

Notwithstanding  its  mildness  in  the  majority  of  cases,  the  jaundice  as- 
sumes a  prominent  part  in  the  symptomatology  of  the  disease.  It  is  not 
uncommon  for  it  to  be  the  first  symptom  to  suggest  to  the  patient  the  fact 
that  he  is  ill.  It  may  come  on  gradually  or  suddenly, — usually  the  former. 
Its  association  with  gastro-enteric  disturbance  ofttimes  leads  it  to  be  mis- 
taken for  catarrhal  jaundice.  It  is  accompanied  by  slight  fever  and  some 
hepatic  enlargement.  The  jaundice  disappears  under  appropriate  treatment ; 
but  the  liver,  while  diminishing  in  size,  never  regains  its  normal  proportion. 
Later,  jaundice  of  slight  degree  becomes  a  permanent  feature.  At  the  same 
time  the  patient  is  liable  to  attacks  oUctcnis  gravis,  with  high  fever  and  de- 
lirium, and  in  which  he  may  die.  In  some  cases  the  jaundice  shows  no 
amelioration,  gradually  becoming  more  intense  until  death. 

The  hypertrophy  of  the  liver  is  surely  progressive,  although  there 
may  be  periods  during  which  it  diminishes  somewhat  in  size.  The  organ 
may  attain  an  enormous  size,  i.e.,  its  lower  margin  may  reach  three  or  four 
finger-breadths  below  the  normal  line  of  dullness.  Its  surface  is  ordi- 
narily smooth  to  palpation  ;  its  consistence  is  increased,  though  not  to  the 
extent  of  a  stony  hardness.  The  perihepatic  friction-rub  is  sometimes 
present. 

Pain  may  be  spontaneous  or  produced  by  manipulation  of  the  hepatic 
region,  as  in  examination.  It  is  general  throughout  the  region  of  the 
liver. 

The  enlargement  of  the  spleen  is  sufficient  to  make  that  organ  recog- 
nizable by  palpation.  Its  surface  is  smooth,  and  the  organ  is  painful  to 
manipulation. 

As  the  disease  progresses,  evidences  of  malnutrition  appear.  The 
abdomen  alone  remains  of  large  size,  the  enlargement  being  especially 
noticeable  in  the  epigastric  and  right  hypochondriac  regions.    Haemorrhages 
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from  the  mucous  membranes  and  skin  take  place.  The  cause  of  this  symp- 
tom is  believed  to  be  an  acquired  haemophilia.  The  cardio- vascular  system 
fails.     Finally  death  ensues. 

(c)  Patty  Degeneration  of  the  Liver. — Two  varieties  of  fatty 
change  in  the  liver  have  been  recognized,  namely,  fatty  infiltration  and  fatty 
degeneration.  The  former  is  but  part  of  a  general  obesity.  It  is  especially 
apt  to  occur  in  persons  who  subsist  largely  upon  a  diet  of  fats  and  carbo- 
hydrates and  take  insufficient  exercise.  It  may  also  occur  as  one  of  the 
phenomena  of  the  various  anaemias,  phthisis,  cancer,  syphilis,  and  gastro- 
intestinal disorder.  True  fatty  degeneration  of  the  liver  results  from  poison- 
ing by  phosphorus  and  alcohol  mainly,  although  it  has  been  produced  by 
arsenic,  antimony  and  carbonic  oxide.  Cases  have  also  been  observed 
secondary  to  other  liver  disorders. 

The  symptoms  of  fatty  liver  are  by  no  means  sufficiently  pronounced 
in  most  cases  to  direct  attention  to  that  organ.  In  the  majority  of  cases 
they  are  masked  by  those  of  the  primary  disorder.  Inasmuch  as  the  latter 
is  usually  of  a  character  calling  for  a  scant  diet,  and  that  of  easily- digested 
food,  very  little  demand  is  made  upon  the  liver ;  hence  its  functional  weak- 
ness does  not  become  apparent  unless  the  degenerative  changes  are  ex- 
treme. In  some  cases  the  great  enlargement  of  the  liver  may.  by  exercis- 
ing considerable  tension  upon  the  capsule  of  the  organ,  produce  pain  or 
sense  of  stretching,  thus  directing  attention  to  the  part.  Examination  then 
shows  the  liver  dullness  to  extend  several  finger-breadths  below  the  costal 
margin.  Palpation  shows  the  surface  of  the  liver  to  be  smooth,  and  its 
consistence  below  the  normal  standard.  Not  infrequently  the  great  thick- 
ness of  the  abdominal  walls  may  cause  the  results  from  physical  examina- 
tion to  be  very  unsatisfactory.  Jaundice  is  usually  absent.  There  is  no 
ascites  or  other  evidence  of  interference  with  the  portal  circulation.  The 
spleen  is  not  enlarged. 

{d)  Amyloid  Degeneration  of  the  Liver.— This  is  never  a  pri- 
mary affection.  Hence  the  recognition  of  the  presence  of  the  various 
pathological  conditions  from  which  it  may  result  constitutes  an  important 
element  in  its  diagnosis.  These  conditions  include,  in  a  general  way,  "pro- 
found exhaustion  attendant  upon  the  various  cachexiae.**  Especially  does 
amyloid  liver  follow  prolonged  suppuration.  The  diseases  which  have, 
with  good  reason,  been  credited  as  its  cause  include  pulmonary  tuberculo- 
sis, suppuration  of  bones,  syphilis,  malaria,  osteomalacia,  leukaemia,  pseudo- 
leukaemia,  malij^nant  tumors,  and  Bright's  disease. 

Aside  from  the  etiological  factors  above  mentioned,  the  diagnosis  rests 
upon  the  recognition  of  great  enlargement  of  the  liver.  Inspection  may 
show  an  unnatural  prominence  in  the  right  hypochondrium  and  the  epigas- 
trium. The  he|>iitic  enlargement  is  uniform,  its  surface  is  of  almost  stony 
hardness,  and   its  free   edge  is  rounded.     There  are  commonly  associated 
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similar  changes  in  the  spleen,  kidneys  and  intestines.  The  etiological 
factors  of  amyloid  degeneration  are,  many  of  them,  the  same  as  those 
causing  fatty  liver  The  stony  consistence  of  the  liver  and  the  roughness 
of  its  surface  in  amyloid  degeneration  serxe  for  a  diflerentiation.  Intestinal 
disorders,  especially  diarrhoja,  are  not  uncommon.  The  patient  becomes 
cachectic,  and  dies. 

II.  Cireiiiiiseribed  Eiilarjiceiueiits  of  the  Liver. 

(a)  Carcinoma  of  the  Liven— Cancer  of  the  Hvcr  may  be  either 
primary  or  secondary, — -the  latter  being  frequent,  the  former  exceedingly 
rare.  The  etiology  of  the  primary  cases  is  that  of  carcinoma  in  general. 
The  secondar)^  cases  occur  either  as  a  concomitant  or  as  a  sequel  of  malig- 
nant disease  in  almost  any  portion  of  the  body.  In  many  instances,  how- 
ever, the  clinical  evidence  of  the  primar>''  lesion  is  so  vague  that  it  is  not 
recognized  during  life.  Then,  on  the  other  hand,  carcinoma  of  the  liver  is 
very  prone  to  occur  as  a  complication  of  the  same  lesion  in  other  situa- 
tions, it  being  stated  authoritatively  that  fully  50  per  cent  of  cases  of 
carcinoma  of  different  organs  coming  to  autopsy  show  secondary  formations 
in  the  liver 

The  clinical  picture  of  carcinoma  of  the  liver  presents  the  \ddest  pos- 
sible variations.  Sometimes  the  disease  runs  a  latent  course,  its  true  nature 
not  being  discovered  until  a  progressive  weakness  and  emaciation  leads  to 
a  thorough  physical  examination  of  the  patient.  In  others,  the  presence  of 
malignant  disease  of  the  liver  is  overlooked  because  of  the  known  existence 
of  carcinoma  in  other  situations. 

The  first  symptoms  observed  are  usually  those  referred  to  the  gastro- 
intestinal tract.  They  consist  of  loss  of  appetite,  sensation  of  weight  in  the 
epigastrium,  nausea  and  vomiting,  and  constipation.  The  urinar)-  changes 
are  important.  The  urine  is  greatly  diminished  in  quantity,  and  contains  a 
very  small  percentage  of  urea.  Urobilin  and  albumin  are  also  found  in  the 
urine. 

The  physical  signs  are  those  of  an  enormously  and  irregularly-en- 
larged liver.  Palpation  shows  the  lower  edge  of  the  Hvcr  to  be  four  or 
five  inches  below  the  costal  arch.  It  may  even  extend  below  the  crest  of 
the  ilium.  The  irregular  or  umbilicated  nodules  over  the  surface  of  the 
organ  are  readily  palpable.  The  substance  of  the  liver  is  v^ry  hard.  Per- 
cussion enables  us  to  confirm  the  results  of  palpation,  and,  furthermore,  to 
delimit  the  upper  limits  of  the  liver.  As  a  rule,  the  cancerous  enlargement 
extends  thrcjughout  the  entire  organ,  but  one  portion  or  lobe  is  more  mark- 
edly affected  than  others.  When  the  patient  is  greatly  emaciated,  as  is  not 
unusual  in  the  late  stages,  it  may  be  possible  to  recognize  the  liver  contour 
and  its  cancerous  nodules  by  inspection. 

Jaundice  is  a  very  common  phenomenon,  and  when  once  pronounced 
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is  progressive.  It  is  due  to  the  pressure  of  cancerous  nodules  upon  the 
hepatic  or  common  bile-duct. 

Ascites  may  also  occur,  but  is  not  observed  as  frequently  as  is  jaun- 
dice. It  is  said  that  in  this  disease  it  is  produced  by  the  peritoneal  irrita- 
tion arising  from  the  carcinomatous  nodules.  It  is  reasonable  to  believe 
that  it  may  also  depend  upon  obstruction  of  the  portal  system.  Sooner 
or  later  the  patient  exhibits  the  distinctive  features  of  the  cancerous  ca- 
chexia. This,  in  conjunction  with  the  characteristic  enlargement,  estab- 
lishes the  diagnosis. 

The  conditions  with  which  carcinoma  of  the  liver  may  be  confounded 
include  certain  cases  of  hepatic  syphilis,  amyloid  degeneration,  and  hyper- 
trophic cirrhosis.  Gummatous  formations  in  the  liver  may  closely  simulate 
cancerous  nodules,  but  the  latter  are  harder  than  the  former.  Cancer  runs 
a  much  more  rapid  course  than  syphilis,  the  patient  dying  within  fifteen 
months  at  the  outside.  Treatment  produces  good  results  in  hepatic  syph- 
ilis, but  is  ineffectual  in  carcinoma. 

Pain  is  a  very  variable  factor.  Usually  it  is  present  and  of  a  high  grade. 
Sometimes  it  amounts  to  nothing  more  than  a  sense  of  weight  or  fullness 
in  the  right  hypochondrium,  which  is  not  surprising,  in  view  of  the  size  and 
weight  of  the  hepatic  tumor.  The  pain  seems  to  bear  a  direct  relation  to 
the  extent  to  which  the  peritoneum  is  involved  by  the  malignant  changes. 

In  amyloid  degeneration  we  have  the  etiological  factors  to  guide  us ; 
also  the  smooth  surface  of  the  liver,  the  associated  splenic  enlargement,  and 
renal  disease. 

Certain  rare  types  of  malignant  disease  of  the  liver  may  give  rise  to 
considerable  diagnostic  difficulties.  Thus  in  the  so-called  cancer  ivith  cir- 
rhosis, the  liver  is  but  slightly  enlarged  ;  indeed,  it  is  stated  by  some  authori- 
ties that  it  may  even  be  diminished  in  size.  Whether  the  clinical  recogni- 
tion of  these  cases  is  possible  is  doubtful. 

(^)  Abscess  of  the  Liver. — Abscess  of  the  liver  being  practically 
always  a  secondary  affection,  its  etiology  becomes  an  important  part  in  its 
diagnosis.  Two  general  varieties  have  been  recognized, — one  the  large, 
single  collection  of  pus,  and  the  other  multiple,  and  dependent  upon 
pyaemia.  The  former  includes  the  cases  usually  designated  as  tropical 
abscess  and  those  dependent  upon  traumatism.  The  tropical  abscess  may 
apparently  be  idiopathic,  but  seems  to  be  a  sequela  of  dysentery,  its  inci- 
dence following  this  disease  being  attributed  to  infection  with  the  amoeba 
coli.  In  cases  which  give  no  history  of  dysentery,  the  amoebae  coli  have 
nevertheless  been  found  in  the  stools.  Predisposing  factors  include  resi- 
dence of  the  unacclimatcd  in  a  tropical  climate,  indulgence  in  overeating 
and  drinking,  exposure  to  bad  hygiene,  and  hardships.  In  some  cases  it 
seems  to  have  resulted  from  ulceration  and  other  intestinal  affections, 
typhoid  fever,  and  appendicitis. 
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When  hepatic  suppuration  is  the  result  of  pyaemic  infection,  numerous 
purulent  foci  will  be  found  post-mortem.  These  will  be  scattered  irregu- 
larly throughout  the  entire  organ,  and  will  be  associated  with  similar  col- 
lections in  other  portions  of  the  body,  excepting  in  those  cases  in  which 
the  primar>'  suppuration  is  situated  within  the  portal  circuit.  Some  cases 
originate  in  septic  disease  in  or  about  the  rectum,  or  after  surgical  opera- 
tions on  that  portion  of  the  body. 

Rare  causes  of  abscess  of  the  liver  are  found  in  local  tuberculosis, 
either  of  the  liver  itself  or  of  the  bile-ducts,  suppurative  changes  in  hy- 
datid cysts,  the  presence  of  ascarides  and  other  parasites  in  the  bile- 
ducts,  and  the  penetration  of  the  liver  by  foreign  bodies,  as  fish-bones, 
needles,  etc. 

Tropical  abscess  of  the  liver  is  usually  single.  It  involves  the  right 
lobe  in  the  great  majority  of  cases,  and  may  attain  an  enormous  size.  Or- 
dinarily such  abscess  contains  from  three  to  eight  quarts  of  pus. 

The  clinical  phenomena  of  uncomplicated  abscess  of  the  liver  are  the 
constitutional  symptoms  of  suppuration  and  the  physical  signs  of  a  circum- 
scribed enlargement  of  the  liver, — associated,  possibly,  with  the  ordinary 
evidence  of  local  inflammation  and  disturbance  of  the  hepatic  functions. 
With  the  advent  of  complications,  e.g.,  extension  of  suppuration  to  adjacent 
organs,  new  symptoms  assert  themselves. 

The  constitutional  symptoms  are  those  of  suppuration  generally, 
namely,  irregularly  intermittent  or  remittent  fever, — the  appearance  of  high 
fever  being  associated  with  chills  or  rigors,  and  its  disappearance  with  pro- 
fuse sweats.  With  the  first  onset  of  this  fever,  there  is  usually  some  pain 
or  tenderness  in  the  right  hypochondrium.  These  symptoms  increase  in 
intensity  until  the  clinical  evidence  of  circumscribed  enlargement  of  the 
liver  is  obtainable,  after  which  the  diagnosis  becomes  clear.  In  less  acute 
cases  the  symptoms  are  of  more  gradual  onset  and  of  minor  severity.  Still 
other  cases  run  a  chronic  course,  usually  presenting  the  symptoms  above 
mentioned,  but  occasionally  without  any  special  phenomena  to  indicate  the 
nature  of  the  illness  until  the  hepatic  enlargement  is  well  advanced. 

The  physical  signs  include  those  obtainable  by  inspection,  palpation, 
and  percussion.  When  the  abscess  is  large  there  will  be  prominence  of  the 
right  hypochondrium,  with  protrusion  of  the  lower  intercostal  spaces.  It 
may  be  that  the  lower  border  of  the  liver  is  visible.  When  the  abscess  is 
superficial,  there  may  be  a  localized  oedema,  with  redness.  On  palpation, 
we  may  sometimes  detect  the  perihepatic  friction-rub,  but  only  when  the 
capsule  of  the  liver  is  inflamed.  It  also  enables  us  to  discover  the  enlarge- 
ment of  the  liver,  and  its  size  and  shape.  It  is  often  possible  to  detect  a 
sense  of  fluctuation  in  the  enlargement.  By  percussion  we  are  enabled  to 
outline  both  the  superior  and  the  inferior  borders  of  the  liver. 

The  pain  of  abscess  of  the  liver  is  quite  a  variable  factor.     In  some 
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cases  it  is  intense  ;  in  others  hardly  noticeable.  It  is  always  aggravated 
by  the  respiratory  movements,  and  greatly  interferes  with  breathing. 

Ascites  is  very  rare.  When  present,  it  is  due  either  to  compression 
of  the  portal  vein  or  to  coexistent  peritoneal  inflammation. 

Jaundice  is  present  in  about  one-fourth  of  the  cases.  It  is  very  rarely 
severe,  ordinarily  amounting  to  only  an  icteric  pallor. 

Urinary  examination  gives  important  information.  At  first  there  is 
increase  in  urea  percentage  ;  but  with  destruction  of  a  considerable  portion 
of  the  liver  substance,  we  have  hypoazoturia.  Semmola  and  Gioffredi  re- 
gard this  latter  as  a  most  important  diagnostic  symptom  ;  for  nearly  always, 
in  fevers,  we  expect  an  increased  percentage  of  urea.  In  making  the  vol- 
umetric analysis  for  urea,  it  is  important  that  the  result  be  based  upon  the 
entire  quantity  passed  in  the  24  hours. 

The  conditions  with  which  abscess  of  the  liver  may  be  confounded  in- 
clude malarial  fever,  pulmonary  tuberculosis,  suppurating  echinococcus 
cysts,  dilatation  of  the  gall-bladder,  and  to  suppuration  in  adjacent 
structures. 

From  malarial  fa^er,  it  is  to  be  differentiated  by  the  regularity  of  the 
remissions  and  exacerbations  of  the  fever,  the  detection  of  the  malarial  or- 
ganism in  the  blood,  and  by  the  curative  influence  of  quinine  in  that  disease. 

From  pulmonary  tuberculosis,  by  the  presence  of  the  tubercle  bacillus 
in  the  sputum,  the  history  of  the  case,  and  the  physical  signs  of  pulmonary 
disease. 

From  suppurating  echinococcus  cysts,  by  the  history  of  the  case ;  f>., 
the  knowledge  of  the  existence  of  a  tumor  prior  to  the  constitutional 
manifestations  of  suppuration,  and  by  aspiration  and  examination  of  the 
contained  fluids. 

From  hepatic  intermittent  fever  due  to  gall-duct  obstruction,  by  the  regu- 
larity of  the  fever,  the  paroxysms  being  separated  by  long  intervals  of 
apyrexia  ;  by  the  presence  of  jaundice,  which  becomes  more  marked  with 
each  return  of  fever ;  by  the  long  duration  of  the  case  (even  six  or  seven 
years)  ;  and  by  the  presence  of  pains  indicative  of  gall-stone  obstruction  in 
that  condition. 

Liver  abscess  rupturing  into  the  lung,  with  expectoration  of  the  pus, 
is  readily  recognized  by  the  anchovy-sauce  color  of  the  sputum  and  the 
discover^'  of  the  amoeba  coli  when  it  is  examined  under  the  microscope. 

Abscesses  of  the  abdominal  walls  do  not  move  with  respiration,  as  do 
all  liver  enlargements. 

4.  Auscultation. — With  very  few  exceptions,  auscultation  in  the  ex- 
amination of  the  liver  has  more  of  technical  than  of  clinical  interest.  Owing 
to  the  fact  that  sounds  arc  transmitted  best  through  solid  media,  it  is  pos- 
sible by  means  of  auscultation  to  outline  the  limits  of  the  liver  by  the  trans- 
mission of  the  heart  sounds.     Such  a  practice  is  by  no  means  free  from  error. 
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however,  because  the  cardiac  sounds  may  be  transmitted  along  the  ribs. 
This  objection  does  not  apply  to  the  auscultation  of  that  portion  of  the 
liver  which  lies  covered  by  the  soft  abdominal  walls. 

Auscultation  over  the  liver  may  discover  certain  arterial  murmurs  pro- 
duced by  compression  of  the  abdominal  aorta,  or  arising  from  aneurysm  of 
the  aorta  or  of  the  hepatic  artery. 

A  well-marked  murmur  may  be  heard  in  those  cases  of  cirrhosis  of  the 
liver  in  which  the  obstructed  portal  circulation  has  been  compensated. 

The  perihepatic  friction-rub  is,  however,  the  most  pronounced  symptom 
elicited  by  auscultation.  It  is  due  to  the  friction  of  roughened  peritoneal  sur- 
faces against  each  other.  It  may  occur  in  association  with  any  disease  of  the 
liver  or  of  other  organ  capable  of  inflaming  the  peritoneum  in  this  locality. 


Table  of  Physical  Signs  of  Tumors  of  the  Liver  that  Do  Not  Peel 

Solid.    (Fenwick.) 

Abscess.  Hydatids.  Enlarged  Gall-Bladder. 

Etiology Dysentery.  Tape-wonn.  Biliary  colic. 

Tropics. 

Pain Severe.  None.  Slight. 

Tenderness Severe.  None.  Rare. 

Temperature Remittent  fever.  Normal.  Usual ly  normal. 

Jaundice Rare.  Rare.  Occasional. 

Ascites. None.  None.  None. 

Loss  of  flesh Rapid.  None.  None. 

Progress  of  disease Rapid.  Slow.  Slow. 

Character  of  tumor....  Usually  rounded.  Rounded,    with    thrill       Pear-shaped,    opposite 

on  percussion.  right  9th  cartilage. 

Table  of  Symptoms  and  Physical  Signs  of  the  Chief  Solid 
Enlargements  of  the  Ldver.    (Fenwick.) 

Chronic  Congestion.  Fatty  Liver.  Cancer. 

Etiology Alcohol.  Alcohol.  Usually  secondary. 

Heart  disease.  Phthisis     and    wasting 

Emphysema.  diseases. 

Pain Slight.  None.  Severe. 

Tenderness Moderate.  None.  Generally      moderate  ; 

may  be  severe. 

Jaundice Slight.  None.  Usually  well-marked. 

Ascites. Often  present.  None.  Often  present. 

Loss  of  flesh.  None.  Moderate.  Severe. 

Other  organs  affected.. Heart  and  lungs  often  Phthisis  and  changes  in  Cancer  elsewhere, 
diseased.                               other  organs. 

Progress  of  disease Slow.  Slow.  Rapid. 

Shape  of  liver Regular.  Regular.  Irregular. 

Surface Smooth  and  Arm.  Smooth  and  soft.  Hard  and  nodular. 

Spleen Sometimes  enlarged.  Not  enlarged.  Not  enlarged. 

Pain  in  Diseases  of  the  Liver. — Pain  rarely  occurs  in  diseases  of 
the  liver  unless  the  lesion  is  so  situated  as  to  irritate  or  stretch  its  peritoneal 
covering.     The  commonest  variety  experienced  is  a  dull,  heavy  sensation  in 
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the  right  hypochondrium.  Another  characteristic  pain  of  liver  disease  is 
one  situated  at  the  inferior  angle  of  the  right  scapula.  The  production  of 
pain  by  tension  of  the  peritoneal  covering  of  the  liver  depends  in  great 
measure  upon  the  rapidity  with  which  the  enlargement  takes  place.  Hence 
in  acute  congestion  in  which  the  swelling  is  usually  not  great,  but  takes 
place  rapidly,  pain  is  commonly  present,  while  in  amyloid  degeneration,  in 
which  the  enlargement  is  of  slow  progress,  pain  is  absent.  In  hydatid  dis- 
ease pain  may  be  either  absent  or  present  according  as  the  growth  is  slow 
or  rapid.  In  acute  inflammation,  or  perihepatitis,  pain  is  a  prominent  fea- 
ture, owing  to  the  involvement  of  the  capsule  of  the  liver  in  the  inflamma- 
tion. In  syphilitic  disease  and  cancer,  the  severity  of  the  pain  depends 
largely  upon  the  involvement  of  the  peritoneum.  In  the  latter  affection  it 
may  be  quite  severe.  The  most  agonizing  pains  of  liver  disease,  however, 
are  those  dependent  upon  obstruction  of  the  gall-duct  by  a  calculus,  and 
generally  known  as  gall-stone  or  biliary  colic.  It  may  also  result  from  ob- 
struction of  the  bile-ducts  by  ulceration  or  catarrhal  inflammation.  Biliary 
colic  may  be  simulated  by  painful  paroxysms  dependent  upon  the  pressure 
of  an  aneurysm  of  the  hepatic  artery. 

Diseases  of  the  Qall-Bladder  and  Bile-Ducts. 

Acute  and  chronic  catarrhal  angiocholitis  will  be  described  in  the 
pages  devoted  to  the  clinical  study  of  jaundice. 

1.  Suppurative  and  Ulcerative  Angiocholitis. 

This  disease  is,  as  a  rule,  associated  with  similar  changes  in  the  gall- 
bladder. It  usually  finds  its  origin  in  infection,  the  predisposition  to  which 
has  been  established  by  the  changes  set  up  in  the  biliary  structures  by  the 
presence  of  gall-stones.  Occasionally  it  follows  cancer  of  the  duct  and  the 
presence  of  foreign  bodies  in  the  same.  In  the  diagnosis  of  this  disease,  a 
history  of  the  causes  capable  of  giving  rise  to  it,  in  connection  with  a  septic 
type  of  fever,  swelling  and  tenderness  in  the  neighborhood  of  the  liver,  and 
enlargement  of  the  gall-bladder,  are  the  important  conditions.  Jaundice  is 
usually  present,  but  it  is  very  variable  in  intensity. 

2.  Acute  Infectious  Cholecystitis. 

This  disease  must  be  the  result  of  infection  of  the  gall-bladder.  The 
micro-organisms  known  to  have  produced  it  include  the  colon  bacillus^ 
the  bacillus  typhosus,  the  pneumococcus,  streptococci  and  staphylococci. 
Acute  infectious  cholecystitis  is  attended  with  more  than  usual  interest  be- 
cause of  the  coitiparativc  frequency  with  which  it  is  dependent  upon  typhoid 
fever.     It  is  a  disease  of  great  fatality,  but  is  fortunately  of  rare  occurrence. 

The  diagnosis  of  infectious  cholecystitis  is  a  difficult  if  not  impossible 
matter,  if  one  endeavors  at  the  same  time  to  determine  the  nature  of  the 
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infection  and  the  character  of  the  changes  set  up.  Local  tenderness,  tumor 
in  the  region  of  the  gall-bladder,  jaundice,  pain,  and  fever,  are  sufficient  to 
establish  a  general  diagnosis.  The  recognition  of  gangrenous  or  phleg- 
monous changes  seems  to  resolve  itself  in  the  diagnosis  of  the  causes  giving 
rise  to  a  septic  peritonitis  having  its  starting-point  in  the  right  upper  abdomi- 
nal quadrant.  Unfortunately,  there  are  several  lesions  capable  of  produc- 
ing such  a  condition,  as  perforated  gastric  ulcer,  appendicitis,  perforation  of 
the  gall-bladder  by  calculous  ulceration,  and  ulcer  of  the  duodenum.  Still, 
a  mistaken  diagnosis  as  related  to  these  diseases  is  not  a  serious  matter,  for 
the  treatment  of  each  includes  an  exploratory  laparotomy.  It  will  be  seen 
that  the  correct  interpretation  of  the  phenomena  depends  not  so  much 
upon  present  symptoms  as  upon  an  analysis  of  the  patient's  clinical  history. 
Several  times  cases  have  been  mistaken  for  acute  intestinal  obstruction,  and 
operation  for  this  performed. 

3.  Cancer  of  the  Bile-Passas:es. 

Cancer  of  the  bile-passages  is  a  very  rare  condition.  In  the  majority 
of  cases, — some  claim  invariably, — it  has  been  preceded  or  accompanied  by 
cholelithiasis.  When  the  disease  involves  the  gall-bladder,  there  is  a  dis- 
tinct tumor  formed  in  that  locality.  Its  physical  characteristics  must  vary 
according  to  the  nature  of  the  enlargement,  i.e.,  whether  it  is  due  in  part  to 
distention  of  the  gall-bladder  or  to  the  cancerous  growth.  Van  Lennep 
recommends  as  a  good  working  rule,  "  That  a  distended  gall-bladder  with 
persistent  jaundice  means  malignant  disease  ;  or,  very  rarely,  stricture  or 
cicatricial  contraction  ;  that  a  contracted  gall-bladder  with  persistent  jaun- 
dice means  stone."  Attendant  symptoms  are  usually  jaundice,  pain  and 
tenderness,  and,  towards  the  end,  a  general  cachexia. 

The  diagnosis  of  cancer  of  the  bile-ducts  is  even  more  uncertain  than 
in  the  case  of  the  disease  involving  the  gall-bladder.  It  is  rare  that  a  pal- 
pable tumor  is  formed.  Jaundice  is,  however,  of  more  regular  occurrence, 
and  is  persistent.  The  primary  lesion  is  very  liable  to  set  up  a  suppurative 
cholangitis,  in  which  case  the  diagnosis  becomes  more  difficult.  To  quote 
Goodno,  **  Absence  of  a  history  of  biliary  colic,  and  an  inability  to  discover 
any  change  in  the  liver  by  means  of  physical  examination,  suggests  that 
a  case  of  rapidly-developing  and  intense  and  persistent  jaundice  may  be 
due  to  cancer  of  the  bile-ducts,  but  there  is  always  uncertainty  as  to  the 
diagnosis." 

4.  Cliolelithiasis. 

In  many  instances, — it  has  been  stated  as  ninety  per  cent. — the  pres- 
ence of  calculi  in  the  gall-bladder  gives  rise  to  no  symptoms  whatever. 
In  the  remaining  ten  per  cent,  the  sufferings  are  at  times  agonizing,  and  it 
sometimes  happens  that  the  complications  arising  therefrom  become  a  seri- 
ous  menace  to  life.     When  symptoms  do  arise,  it  is  because  the  calculi 
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have  engaged  in  the  biliary  ducts  or  have  produced  one  of  the  numerous 
complications.  In  the  former  case  we  have  the  condition  kno^^n  as  biliary 
colic ^  the  symptoms  of  which  will  present  certain  peculiarities  according  to 
the  seat  of  the  obstruction. 

The  characteristic  symptoms  of  biliar}'  colic  include  paroxysmal  pain  ; 
vomiting,  sometimes  associated  with  collapse ;  fever ;  and,  if  careful  search 
is  made,  the  presence  of  calculi  in  the  stools. 

The  pain  is  of  agonizing  severity.  It  comes  on  suddenly,  and,  after 
continuing  for  an  indefinite  period,  it  ceases  as  suddenly  as  it  appeared. 
It  is  usually  situated  in  the  region  of  the  gall-bladder,  from  which  point  it 
radiates  into  the  epigastrium  and  the  right  shoulder.  Keay  declares — and 
herein  his  teachings  differ  from  current  opinions — that  when  the  pain  is  de- 
pendent upon  the  engagement  of  a  calculus  in  a  duct,  the  starting-point  of 
said  pain  is  in  the  back,  *'  somewhat  to  the  right  of  the  region  between  the 
eighth  and  the  eleventh  dorsal  vertebrae."  •*  This  pain  is  felt  only  for  a 
few  minutes  in  its  greatest  intensity  in  that  position.  It  gradually  passes 
around,  and  is  succeeded  by  pain  in  the  right  hypochondrium,  the  pain  in 
the  back  disappearing,  or  being  gradually  merged  in  the  more  continuous 
pain  over  the  gall-bladder.  There,  in  the  region  of  the  gall-bladder,  it 
holds  its  principal  seat,  but  shoots  about  in  all  directions, — to  the  corre- 
sponding position  on  the  left  side,  to  the  umbilicus  or  any  part  of  the  abdo- 
men, but  never  in  my  (Keay's)  opinion,  to  the  right  shoulder."  Tender- 
ness is  nearly  always  present,  not  only  during  the  paroxysms  of  pain,  but 
during  the  interparoxysmal  periods. 

Vomiting  is  not  always  present.  It  may  be  paroxysmal  or  practically 
continuous.  In  some  cases  it  may  of  itself  constitute  a  source  of  danger, 
being  productive  of  collapse.  Profuse  or  frequent  vomiting  is,  however, 
not  to  be  regarded  as  a  common  symptom. 

The  presence  of  a  tumor  in  the  region  of  the  gall-bladder  is  not  often 
observed  during  the  attacks  of  colic.  When  present,  it  is,  according  to 
Mayo  Robson,  due  to  the  contraction  of  the  muscular  walls  of  the  gall- 
bladder upon  its  contents.  In  the  chronic  cases  it  is  frequently  observed, 
and  is  then  a  valuable  diagnostic  symptom. 

The  most  reliable  symptom  is  the  discovery  of  calculi  in  the  stools. 
Inasmuch  as  their  detection  is  by  no  means  certain,  their  absence  cannot  be 
regarded  in  any  other  light  than  that  of  negative  evidence  generally.  To 
make  their  discovery  certain,  the  stools  should  be  treated  v^ith  a  strong 
formalin  solution  as  a  deodorizer,  after  which  they  should  be  washed  in  a 
sieve  having  a  mesh  of  iV  inch. 

So  much,  then,  for  the  symptoms  arising  from  gall-stones  in  general. 
These  undergo  important  modifications  according  to  the  situation  of  the 
offending  bodies,  i.e.,  as  to  whether  they  are  in  the  cystic  duct  or  in  the 
ductus  communis. 
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Obstruction  of  the  Cystic  Duct.— Jaundice  is  absent.  The  L^all* 
bladder  undergoes  dilatation,  and  is  readily  palpated  as  a  tumor  which  may 
at  times  attain  quite  a  large  size.  The  contents  may  consist  of  bile  mixed 
with  mucus,  or,  when  the  obstruction  is  chronic,  clear  fluid  mucus.  When 
the  gall-bladder  contains  calculi  and  its  walls  are  not  ver)^  tense,  palpation 
may  elicit  a  distinct  crepitus.  As  complications  of  obstruction  of  the  cystic 
duct,  cholecystitis  of  the  simple,  suppurative  or  phlegmonous  variety,  may 
set  in,  and  add  its  symptoms  to  those  of  the  primary  trouble.  Ultimatety, 
there  may  be  calcification  or  atrophy  of  the  gall-bladder 

Obstruction  of  the  Commoil  Duct,— When  the  stone  completely 
obstructs  the  duct,  the  most  prominent  symptom  is  the  jaundice,  which  is 
well-marked  and  persistent.  When  the  obstruction  is  incomplete,  bile  is 
observed  in  the  faeces.  In  the  case  of  complete  obstruction,  the  stools  are 
of  an  ashy  color,  and  the  urine  contains  bile.  In  incomplete  obstruction, 
the  jaundice  is  liable  to  considerabte  variations  in  intensity:  In  the  case  of 
a  stone  acting  like  a  bal! -valve,  Osier  has  formulated  as  the  special  symp- 
tomatic features,  {a)  "  Ague-like  paroxysms,  chills,  fever,  and  sweat ;  the 
hepatic  intermittent  fever  of  Charcot ;  (^)  jaundice  of  var^^ing  intensity, 
which  persists  for  months,  or  even  years,  and  deepens  after  each  paroxysm  ; 
(r)  at  the  time  of  the  paroxysms,  pains  in  the  region  of  the  liver,  with  gas- 
tric disturbance." 

The  above  by  no  means  exhaust  the  symptomatic  possibilities  of 
cholelithiasis,  but  they  do  present  the  principal  features  of  uncomplicated 
cases.  The  presence  of  complications  brings  with  it  the  special  features 
belonging  to  each  ;  it  is  therefore  necessarv'  only  to  mention  them,  and 
bear  in  mind  the  symptoms  arising  from  each.  These  complications  and 
sequelae  of  gall-stones  include  the  follow^ing  :  1,  Ileus,  due  to  atony  of  the 
lx>\vel ;  ii.  acute  intestinal  obstruction  ;  iii.  general  haemorrhages,  the  re- 
sult of  long-continued  jaundice  ;  iv.  localized  peritonitis  producing  adhe- 
sions, which  may  then  become  a  source  of  trouble,  even  after  the  gall- 
stones have  been  discharged  ;  v.  dilatation  of  the  stomach,  depending  upon 
adhesion  around  the  pylorus  ;  vi.  ulceration  of  the  bile-passages,  establish- 
ing a  fistula  between  them  and  the  intestines  ;  vii.  stricture  of  the  cystic  or 
common  bile-duct  ;  viii.  abscess  of  the  liver  ;  ix.  localized  peritoneal  ab- 
scess ;  X.  abscess  in  the  abdominal  walls  ;  xi.  fistula  at  the  umbihcus  or  else- 
where in  the  abdominal  walls  ;  xii.  empyema  of  the  gall-bladder ;  xiii.  sup- 
purative  cholangitis  ;  xiv,  septicaemia  or  pyaemia  ;  xv.  phlegmonous  chole- 
cystitis ;  xvi,  gangrene  of  the  galUbladder ;  xvii.  perforative  peritonitis  ; 
xviii.  extravasation  of  bile  into  the  general  peritoneal  cavity  ;  xix,  pyelitis 
of  the  right  side  ;  xx,  cancer  of  the  gall-bladder  or  of  the  ducts ;  xxi. 
subphrenic  abscess  ;  xxii.  empyema  of  the  right  pleura  ;  xxiii.  pneumonia 
of  the  low^er  lobe  on  the  right  side  ;  xxiv.  chronic  invalidism  and  inability  to 
perform  any  of  the  ordinar>'  business  or  social  duties  of  life,    (Mayo  Rubson.) 
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CHAPTER  VII. 
THE  SPLEEN. 

Situation  of  tlie  Spleen. — The  spleen  lies  in  the  left  hypochon- 
drium  immediately  beneath  the  diaphragm.  Its  upper  extremity  is  covered 
by  the  lower  portion  of  the  left  lung,  and  hence  is  not  definable  by  percus- 
sion. Its  lower  extremity  extends  to  the  eleventh  rib.  Anteriorly  it 
reaches  as  far  forwards  as  the  mid-axillary  line.  Posteriorly  it  extends  to 
within  an  inch  and  a  half  of  the  median  line. 

Metliods  of  Examination. — The  methods  employed  for  examina- 
tion of  the  spleen  include  : 

1.  Inspection. 

2.  Palpation. 

3.  Percussion. 

1.  Inspection  is  of  very  limited  utility,  as  splenic  enlargements, 
when  sufficiently  great  to  produce  bulging  in  the  left  hypochondrium,  are 
readily  investigated  by  palpation. 

2.  Palpation  likewise  is  of  limited  utility,  as  it  can  give  information 
only  when  the  spleen  is  sufficiently  enlarged  to  extend  beneath  the  costal 
margins.  Ordinarily  the  recumbent  position,  with  the  shoulders  raised,  the 
thighs  bent  on  the  abdomen,  and  the  abdominal  muscles  thoroughly 
relaxed,  will  give  all  available  information.  In  doubtful  cases,  however,  if 
the  patient's  condition  is  such  as  to  permit  it,  the  genu-pectoral  position 
should  also  be  tried.  A  very  good  position,  also,  is  what  might  be  called 
the  diagonal  position  on  the  right  side,  that  is,  lying  on  the  right  side  half- 
way between  the  dorsal  and  the  right  lateral  position. 

The  normal  position  of  the  spleen  is  such  that  it  cannot  be  felt  by 
palpation.  Exceptions  to  this  are  found  in  patients  with  decidedly  relaxed 
abdominal  walls,  and  those  with  deformed  chest. 

Palpation  enables  us  to  determine  the  mobility  of  the  spleen.  All 
splenic  enlargements  rise  and  fall  with  the  movements  of  respiration,  this 
fact  ofttimes  enabling  us  to  determine  the  nature  of  a  doubtful  tumor. 
Exceptions  to  this  statement  are  found  in  cases  of  enormous  enlargements 
from  leucocythcemia,  in  which,  owing  to  the  very  great  displacement  of  the 
diaphragm  upwards,  the  respiratory  movements  of  that  muscle  are  pre- 
vented. Wandering  spleen  likewise  docs  not  move  with  the  movements  of 
respiration.  In  this  case  palpation  recognizes  the  nature  of  the  tumor  by 
its  shape,  especially  by  its  notches.     The  wandering  spleen  may  assume 
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positions  far  removed  from  the  normal.  Thus  they  have  been  found  as  low 
as  the  pelvic  cavity.  "  Enlarged  and  wandering  spleen  lies  in  front  of  the 
colon.*'     (Vierordt.) 

Pain  in  splenic  lesion,  as  in  the  case  of  the  liver,  arises  from  peritoneal 
irritation.  In  the  case  of  enlargements,  its  intensity  or  its  presence  depends 
in  great  measure  upon  the  rapidity  with  which  the  change  has  taken  place. 
It  is  especially  apt  to  be  present  in  congestion  attendant  upon  the  acute 
infections ;  embolism,  as  in  malignant  endocarditis,  tumors  and  abscesses. 
"  There  may  even  be  tenderness  of  the  ribs  in  the  neighborhood  of  the 
spleen  in  cases  of  infarction  and  abscess.'* 

3.  Percussion. — Percussion,  however,  is  the  means  affording  the  most 
information  concerning  the  condition  of  the  spleen,  as  by  it  the  size  of  the 
organ,  when  it  does  not  extend  below  the  ribs,  can  be  delimited  accurately, 
even  though  it  be  normal  or  but  slightly  enlarged.  It  must  be  remem- 
bered, however,  that  that  portion  of  the  organ  which  is  covered  by  the 
lung  is  inaccessible  to  percussion.  The  best  results  are  secured  by  light 
strokes.  The  most  favorable  positions  for  the  examination  are  standing, 
or  with  the  patient  lying  somewhat  on  his  right  side.  The  area  of  splenic 
dullness  is  found  to  be  rounded  in  front  and  below.  Above,  it  is  straight, 
as  it  is  cut  off  short  by  the  overlapping  lung.  Posteriorly  the  splenic 
dullness  is  not  definable,  because  it  merges  into  that  of  the  left  kidney  and 
the  lumbar  muscles.  Normally  the  area  of  splenic  dullness  should  measure 
three-quarters  by  two  inches. 

The  conditions  of  the  spleen  discoverable  by  physical  examination 
include  alterations  in  position,  shape,  size,  and  consistence. 

(a)  Alterations  in  Position  (Displacements). — These    may  be 
either  upward  or  downward.     The  latter  are  the  more  commonly  observed 
in  practice,  and  may  result  from 
i.   Rachitis. 

ii.   Left  pleural  effusion. 

iii.  Pulmonary  emphysema. 

iv.   Relaxed  ligaments  (gravity). 

Upward  displacements  can  result  only  from  pressure  from  below,  as 
from  ascites,  tumors  of  the  abdominal  and  pelvic  viscera,  and  flatulent  dis- 
tention of  the  stomach  and  intestines. 

(d)  Alterations  in  Shape. — Most  enlargements  of  the  spleen  pre- 
serve the  same  general  contour  as  that  presented  by  the  normal  organ, 
thus  making  the  nature  of  the  tumor  readily  recognized.  Certain  irregu- 
larities, however,  occur  in  connection  with  several  of  the  lesions.  Thus  in 
leucocythaemia  the  spleen  is  enlarged,  and  there  are  more  or  less  numerous 
flat  projections  ;  in  cancer,  hard  nodular  tumors  are  observed.  In  this  con- 
nection it  is  important  to  bear  in  mind  that  carcinoma  of  the  spleen  is  prac- 
tically impossible  as  a  primary  lesion.     So,  when   this  condition  is  sus- 
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pected,  it  is  important  to  determine  positively  that  cancerous  disease  exists 
in  other  organs  or  tissues  of  the  body.  Small  elastic  or  fluctuating  tumors 
with  a  smooth  surface  indicate  abscesses  or  cysts. 

(c)  Alterations  in  Size.— These  include  enlargements  and  atrophy. 
Enlargements  of  the  spleen  may  occur  in 

i.   Many  of  the  infectious  diseases,  notably  in  typhoid  and  malarial 

fevers, 
ii.   In  some  of  the  chronic  infectious  diseases,  as  tuberculosis  and 

syphilis, 
iii.   In  the  various  anaemias,  including  leucocytha^mia,  in  which  the 
splenic  enlargement  may  be  truly  enormous  ;  splenic  anaemia^ 
and  Hodgkin's  disease, 
iv.  Amyloid  degeneration  of  the  spleen. 
V.   Cirrhosis  of  the  liver, 
vi.   Rachitis. 

vii.  Tumors,  as  malignant  disease,  and  hydatid  cysts, 
viii.  Abscess. 

ix.  Embolism  by  producing  haimorrhagic  infarcts,  especially  in  ma- 
lignant endocarditis. 
{d)  Alterations  in  Consistence.— The  soft  enlargements  of  the 
spleen  usually  accompany  the  acute  specific  diseases,  notably  typhoid  fever  ; 
but  the  organ  is  rarely  sufficiently  large  to  be  perceptible  by  palpation. 
The  enlargements  with  increased  consistence  include  amyloid  degeneration^ 
cancer,  leucocythaemia,  and  malarial  fever. 


CHAPTER  VIII. 
THE  PANCREAS. 

Aiiat^iiiiy* — The  pancreas  is  situated  in  the  posterior  portion  of  the 
epigastric  and  left  hypochondriac  regions.  It  is  of  oblong,  tapering  shape, 
and  about  six  inches  in  length.  Its  right  extremity  is  decidedly  the  thicker, 
and  is  known  as  the  head.  The  left  or  tapering  extremity  is  called  the  taiL 
The  head  of  the  pancreas  fits  in  the  concavity  made  by  the  curve  of  tlie 
duodenum.  It  is  also  in  important  anatomical  relation  with  the  portal 
vein,  the  superior  mesenteric  artery,  the  common  bile-duct,  the  inferior  vena 
cava,  and  the  aorta.  In  front  of  the  pancreas  is  the  stomach.  The  tail  of 
the  pancreas  is  in  relation  with  the  lower  extremity  of  the  inner  border  of 
the  spleen. 

The  secretion  of  the  pancreas  is  discharged  into  the  duodenum 
through  a  duct  known  as  the  pancreatic  duct,  or  the  duct  of  Wirsung, 
joining  the  cobimon  bile-duct  in  the  ampulla  of  Vater 

8ymptoiu8  ReHitltmg  froiu  Piinereatie  DiHeane— The  clin- 
ical investigations  of  pancreatic  disease  have  always  been  fraught  with  the 
greatest  difficulty.  Quite  naturally,  the  pancreas  being  an  organ  of  diges- 
tion, it  is  expected  that  disease  of  its  structure  should  be  attended  by  di- 
gestive disturbance.  The  number  of  organs  concerned  in  this  process 
being  multiple,  and  it  being  the  nature  of  each  to  compensate  in  a  measure, 
at  least,  for  the  shortcomings  of  the  others,  it  is  almost  impossible,  in  the 
absence  of  definite  symptoms  pointing  unquestionably  to  the  pancreas  as 
the  seat  of  disorder,  to  make  a  diagnosis  of  lesion  of  that  organ.  Physical 
examination  affords  us  but  little  aid,  because  of  the  deep  situation  of  the 
pancreas,  which  practically  puts  it  out  of  reach  of  the  methods  at  present 
available.  One  of  the  special  functions  of  the  pancreatic  secretion  is  the 
digestion  of  fats.  Hence  for  years  it  has  been  customary  to  regard  the 
appearance  of  fats  in  the  stools  as  evidence  of  pancreatic  disease.  But 
fatt>'  stools  may  result  from  the  too  free  ingestion  of  fatt>^  foods,  and  they 
maybe  absent  when  the  pancreas  is  diseased  simply  because  other  digestive 
fluids  take  care  of  the  fatty  elements  of  the  food.  In  the  absence,  then,  of 
positive  signs  special  to  pancreatic  disease,  one  is  forced  to  base  his  diagnosis 
upon  careful  analysis  of  the  symptoms  present,  their  possible  relation  not 
only  to  disease  of  the  pancreas,  but  also  to  lesions  of  other  organs,  and  the 
determination  that  such  symptoms  cannot  be  dependent  upon  any  organic 
disease  excepting  of  the  pancreas.    The  problem  is  still  further  complicated 
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by  the  knowledge  that  the  pancreas  is  also  an  organ  of  internal  secretion  ; 
but  its  functions  in  this  respect  thus  far  remain  a  matter  of  great  mystery. 

Subjective  discomfort  or  actual  pain  is  a  common  attendant  upon  pan- 
creatic disease.  Unfortunately,  it  cannot  have  much  diagnostic  value, 
because  similar  sensations  may  arise  from  disease  of  other  structures  un- 
derlying the  epigastric  region.  Even  when  due  to  pancreatic  disease,  the 
subjective  symptoms  may  arise  from  peritoneal  involvement  or  interference 
with  neighboring  viscera,  or  they  may  be  special  to  the  particular  patho- 
logical lesion  present.  When  the  subjective  discomfort  is  due  to  pancreatic 
disease  per  sc,  it  gives  the  impression  of  being  deeply  situated.  If,  under 
such  circumstances,  there  is  local  tenderness,  that  tenderness  is  elicited  by 
deep  palpation.  If,  on  the  other  hand,  the  pain  is  secondary  to  the  pan- 
creatic lesion,  and  is  due  to  the  effect  of  the  same  upon  the  overlying 
structures,  it  gives  the  appearance  of  having  a  superficial  origin, — ^as  if,  for 
example,  it  originated  in  the  stomach.  Some  cases  of  pancreatic  disease 
are  attended  by  severe  agonizing  pain,  centreing  in  the  epigastrium  and 
radiating  in  all  directions.  Such  pain  is  attributed  by  Roberts  to  implica- 
tion of  the  solar  plexus.  It  is  often  associated  with  restlessness,  fainting, 
and  even  collapse. 

The  determination  of  disturbed  pancreatic  function  is  a  difficult  prob- 
lem, for  it  is  known  that  the  pancreatic  secretion  is  made  up  of  no  less  than 
three  ferments,  to  say  nothing  of  the  function  of  the  gland  as  an  organ  of 
internal  secretion.  Such  disturbance  of  function  must  involve  excessive 
secretion,  diminished  secretion,  and  altered  composition  of  secretion.  Un- 
fortunately, present  clinical  methods  do  not  enable  us  to  differentiate  these 
in  practice. 

As  evidence  of  increased  pancreatic  secretion,  there  was  described  in 
former  years  the  so-called  pancreatic  diarrhoeas,  the  stools  of  which  con- 
sisted of  a  thin,  viscid  substance,  and  contained  an  abundance  of  leucin. 
It  was  admitted  that  this  diarrhoea  was  the  least  constant  of  all  the  mani- 
festations of  pancreatic  disease. 

The  symptoms  arising  from  deficient  pancreatic  secretion 
must  be  the  same,  whether  said  deficiency  is  the  result  of  defective  quality 
or  from  some  obstruction  which  prevents  the  pancreatic  j  uice  from  entering 
the  intestinal  tract  and  there  acting  upon  the  food.  These  symptoms  in- 
clude those  of  disturbed  digestion, — none  of  which,  however,  possess  any 
diagnostic  value, — the  presence  of  fatty  stools,  and  a  diminution  of  indican 
in  the  urine.  SialorrJura,  or  increased  salivary  flow,  which  was  formerly 
regarded  as  an  important  si^n  of  pancreatic  disease,  can  only  be  present 
when  there  is  associated  lesion  of  the  stomach. 

The  appearance  of  fatty  stools  has  for  ages  been  held  as  a  most 
valuable  sign  of  pancreatic  disease,  attention  having  been  directed  to  it  by 
Kuntzmann  in  1820,  and  a^ain  by  Mlliotson  in  1833.     Of  later  years  the 
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reliability  of  this  sign  has  been  questioned,  for  it  has  been  demonstrated 
that  it  is  often  absent  in  the  presence  of  extensive  pancreatic  changes,  and 
present  when  the  pancreas  is  in  nowise  at  fault.  For  example,  in  affections 
characterized  by  the  absence  of  bile,  as  much  as  three-fourths  of  the  fat 
taken  with  the  food  is  passed  out  in  the  stools.  A  similar  result  may  also 
ensue  when  the  absorptive  function  of  the  intestinal  tract  is  in  abeyance. 
Inasmuch  as  the  pancreas  plays  an  important  part  in  fat-digestion,  it  is  rea- 
sonable to  believe  that  some  disturbance  in  its  digestion  must  follow  disease 
of  that  organ.  Miiller  has  shown  that  in  the  presence  of  pancreatic  disease, 
there  is  no  longer  the  normal  degree  of  decomposition  of  fat  in  the  intestinal 
tract.  Normally,  84.3  per  cent,  of  the  fat  in  the  intestinal  contents  is  split 
up.  From  experiments,  he  argues  that  **  a  diminished  decomposition  of  fat 
proves  only  that  the  flow  of  pancreatic  juice  is  arrested,  but  does  not  in  it- 
self alone  furnish  any  evidence  that  there  is  degeneration  of  the  pancreas." 
To  show  the  diminished  decomposition  of  fat,  Leo  proposes  the  following 
procedure  (**  Twentieth  Century  Practice  of  Medicine,"  Vol.  VIII,  p.  377)  ; 

**  The  faecal  matter,  dried  at  a  temperature  of  100°  C.  (212°  F.),  and 
finely  pulverized,  is  treated  for  three  days  with  ether  in  a  Soxhlet  apparatus. 
The  ethereal  extract  is  then  evaporated  to  dryness,  dissolved  in  absolute 
ether,  filtered,  dried,  and,  after  being  repeatedly  washed  with  a  small  por- 
tion of  warm  water  in  order  to  remove  the  lower  fatty  acids  and  traces  of 
soap,  again  dried,  and  weighed.  This  determines  the  amount  of  neutral  fet 
and  free  fatty  acids. 

**  A  weighed  portion  of  this  mass  is  then  dissolved  in  warm  alcohol, 
with  the  addition  of  a  sufficient  quantity  of  ether,  and  then  titrated  with  al- 
coholized caustic  potash,  with  the  addition  of  two  drops  of  an  alcoholic 
phenolphthalein  solution  as  an  indicator.     This  gives  the  free  fatty  acids. 

**  If  the  values  so  obtained  are  reckoned  for  the  entire  mass  and  sub- 
tracted from  the  previously-found  total  of  fat  and  fatty  acids,  we  obtain  the 
amount  of  neutral  fat. 

**  To  determine  the  amount  of  saponified  fat,  the  residue  remaining 
after  extraction  by  ether  is  boiled  for  a  time  in  alcohol  and  hydrochloric 
acid,  then  dried,  and  again  extracted  with  ether.  After  the  evaporation  of 
the  ether,  the  residue  is  dissolved  in  alcohol  with  a  little  ether  and  titrated 
with  caustic  potash  as  above. 

**  As  some  of  the  soap  is  always  removed  with  the  ethereal  extract, 
that  is  to  say  the  fatty  acids  are  withdrawn  from  a  part  of  it,  and  as, 
furthermore,  the  relation  of  the  fatty  acids  in  the  faeces  to  the  soaps  is  an 
inconstant  one  and  dependent  on  chance,  we  may,  following  Miiller,  refrain 
from  an  independent  estimate  of  the  soaps  and  free  fatty  acids.  In  this 
case,  the  dried  and  weighed  portion  of  fjeces  to  be  examined  may  be  at 
once  treated  with  alcohol  and  hydrochloric  acid,  boiled  for  a  time  (whereby 
the  soaps  are  converted  into  free  fatty  acids,  but  the  neutral  fats  remain  un- 
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altered),  and  then  extracted  with  ether.  This  extract  is  treated  in  the  same 
way  as  the  mixture  of  neutral  fat  and  free  fatty  acids.  The  value  so  ob- 
tained for  free  fatty  acids  represents  the  sum  of  the  previously  existing  free 
fatty  acids  and  of  those  obtained  from  the  soaps." 

The  presence  of  clay-colored  stools  in  the  absence  of  symptoms 
indicative  of  disease  of  the  liver  is  regarded  by  Walker  as  symptomatic  of 
pancreatic  disease.  He  argued  that  the  normal  color  of  the  faeces  "  de- 
pends upon  the  mutual  reaction  of  the  bile  and  pancreatic  fluid  under  the 
influences  met  with  in  the  intestinal  tract."  The  absence  ofeither  of  these 
secretions  must  therefore  be  followed  by  clay-colored  stools.  Which  of 
these  is  at  fault  must  be  determined  by  the  concomitant  symptoms. 

The  pancreatic  juice,  in  the  exercise  of  its  function,  seems  to  have  an 
important  relation  to  the  production  of  indican.  It  has  been  observed  that 
the  quantity  of  indican  in  the  urine  is  much  diminished  when  the  pancreas 
is  diseased.  The  importance  of  this  sign  is  that  of  a  differential  one,  for  in 
digestive  disturbances  in  which  the  stomach  is  at  fault  the  quantity  of  urin- 
ary indican  is  increased. 

When  the  clinical  phenomena  attendant  upon  disease  of  any  viscus 
are  as  obscure  as  are  those  of  the  pancreas,  one  naturally  seizes  upon  every 
suggestion  offered,  in  the  hope  of  throwing  light  upon  an  obscure  case. 
Nencki  proposes  to  utilize  the  effect  of  the  pancreatic  juice  upon  salol  as  a 
test.  This  drug  is  split  up  in  the  duodenum  into  salicylic  acid  and  phenol, 
and  is  then  eliminated  in  the  urine.  It  may  there  be  detected  by  the  ferric 
chloride  test. 

Emaciation  is  present  in  many  cases  of  pancreatic  diseases.  The 
origin  of  it,  however,  is  obscure,  for  it  does  not  seem  to  be  dependent  upon 
the  absence  of  the  pancreatic  secretions,  for  it  is  present  in  cases  in  which 
the  functional  activity  of  the  gland  is  but  slightly  impaired,  and  starches, 
fats  and  proteids  are  digested  and  absorbed. 

The  study  of  pancreatic  diseases  is  made  interesting  as  well  as  puz- 
zling by  the  ability  of  the  secretions  of  the  organ  to  act  upon  the  structure 
of  the  gland  itself  This  is  undoubtedly  in  many  instances  a  post-mortem 
change,  especially  when  the  pancreas  is  functionally  active  at  the  time  of 
death.  Extensive  destruction  of  the  pancreas  from  this  cause  has  been 
observed  even  in  cases  in  which  the  autopsy  has  been  performed  within 
three  hours  after  death. 

Fat  necrosis  is  sometimes  observed  in  connection  with  pancreatic 
lesions,  especially  in  ca.scs  of  acute  and  chronic  inflammation  and  tumor  of 
the  organ,  or  in  cases  of  obstruction  of  the  pancreatic  duct.  It  is  believed 
that  the  condition  '*  is  due  to  the  liberation  of  the  fat-.splitting  ferment  of 
the  pancreas,  which  acts  upon  the  cells  of  the  pancreas  and  its  neighbor- 
hood, converting  the  fat  first  into  fatty  acids,  and  next  into  salts  formed 
from  the  combination  of  the  fatty  acids  with  calcium."     Objectively,  the 
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lesions  were  manifested  as  areas  of  a  dead-white  color,  generally  small  in 
size,  and  scattered  through  the  pancreas  and  adjacent  structures,  even  into 
the  omental  and  parietal  adipose. 

Physical  examination  of  the  pancreas  is  unsatisfactory,  owing  to  the 
deep  position  of  tlie  organ.  It  can  only  give  positive  information  in  cases 
of  well-defined  enlargement  which  are  demonstrated  to  be  situated  behind 
the  stomach. 

Glycosuria. — It  has  long  been  known  that  certain  cases  of  diabetes 
were  lound  post-mortem  to  be  associated  lAith  changes  in  the  pancreas ; 
hence  a  special  variety  known  as  pafifrtaiii  duibitcs  was  recognized.  But 
this  information  was  of  no  practical  value,  because  numerous  cases  of  ex- 
tensive pancreatic  disease  were  obscn'ed,  in  which,  during  life,  glycosuria 
was  absent.  These  apparent  discrepancies  were  finally  explained  by  the 
researches  of  Opie  and  others,  who  hav  e  demonstrated,  apparently  beyond 
question,  that  disease  of  the  islands  of  Langerhaos  is  the  essential  lesion 
producing  a  pancreatic  glycosuria.  The  whole  subject  is  at  present  in  a 
state  of  evolution,  and  much  information  of  practical  value  may  be  shortly 
expected. 

Synopsis  of  the  Symptoms  and  Clinical  Course  of  the 
Diseases  of  the  Pancreas. 

1.  PauereatitiH* 

Inflammation  of  the  pancreas  presents  a  variety  of  pathological 
changes.  The  acute  parenchymatous  variety  is  of  unknown  etiology, 
though  it  is  believed  to  be  the  result  of  extension  of  disease  from  the  duo- 
denum. Its  symptoms  resemble  very  closely  those  of  acute  peritonitis, — 
so  closely,  indeed,  that  it  is  at  times  impossible  to  make  a  differentiation 
Mithout  an  exploratory  laparotomy.  The  symptoms  include  suddenly- 
appearing  epigastric  pain,  radiating  in  various  directions,  associated  with 
vomiting,  fever,  constipation,  and  tense  abdominal  walls.  Within  a  com- 
paratively short  time  the  patient  goes  into  collapse,  and  death  ends  the 
scene.  Sometimes,  however,  the  course  of  the  disease  is  checked,  or  it 
merges  into  the  chronic  form  ;  or  suppuration  may  take  place. 

Suppurative  pancreatitis  is  inclined  to  run  a  much  more  chronic 
course  than  the  above.  Aside  from  the  constitutional  symptoms  of  suppu- 
ration, the  case  presents  icterus,  fatty  stools,  glycosuria,  and  epigastric 
tumor,  in  typical  cases.  Osier  reports  a  case  correctly  diagnosed  during 
life  by  Thayer  and  successfully  operated  by  Finney, — disseminated  fat 
necrosis  and  deep  seated  abscess  with  necrotic  pancreatic  tissue  being  found 
at  the  operation.  Pancreatic  abscess  may  rupture  into  the  stomach,  the 
duodenum,  or  the  peritoneum,  or  it  may  lead  to  thrombosis  of  the  portal 
vein. 


^ 


3IO  DISEASES  OF  THE  PANCREAS. 

Acute  haamorrhagic  pancreatitis  is  of  sudden  onset,  the  first  symp- 
tom consisting  of  severe  epigastric  pain,  associated  with  nausea,  vomiting 
and  collapse.  It  will  thus  be  seen  that  the  clinical  phenomena  are  far  from 
characteristic.  Fitz  (quoted  by  Osier)  gives  the  following  data:  **  Acute 
pancreatitis  is  to  be  suspected  when  a  previously  healthy  person  or  a  sufferer 
from  occasional  attacks  of  indigestion  is  suddenly  seized  with  a  violent 
pain  in  the  epigastrium,  followed  by  vomiting  and  collapse^  and  in  the 
course  of  twenty-four  hours  by  a  circumscribed  epigastric  swelling,  tym- 
panitic or  resistant,  with  slight  elevation  of  temperature.  Circumscribed 
tenderness  in  the  course  of  the  pancreas  and  tender  spots  throughout  the 
abdomen  are  valuable  diagnostic  signs." 

2.  Haemorrhage  Into  the  Pancreas 

May  take  place  in  the  course  of  chronic  interstitial  pancreatitis,  but  under 
such  circumstances  possesses  little  clinical  importance.  In  obese  individuals 
with  arterio-sclerosis  there  may  take  place  free  haemorrhage,  attended  by 
severe  epigastric  pain,  vomiting,  collapse,  and  anxiety.  The  cases  nearly 
always  terminate  fatally  within  a  few  hours.  The  severe  collapse  does  not 
seem  to  be  dependent  upon  the  amount  of  blood  lost.  The  diagnosis  of 
these  cases  is  practically  impossible  excepting  on  rare  occasions,  for  the 
symptoms  simulate  very  closely  those  of  irritant  poisoning,  gastric  or  in- 
testinal perforation,  and  cholelithiasis. 

3.  Chronic  Interstitial  Pancreatitis 

Is  nearly  always  secondary  to  disease  of  neighboring  organs,  as  gastro- 
duodenal  catarrh  or  ulcerations,  chronic  peritonitis,  tumors,  biliary  calculi^ 
and  aneurysms.  '  Syphilis  has  been  traced  as  a  cause  in  a  number  of  in- 
stances. The  symptoms  are  not  such  as  to  enable  one  to  make  the  diag- 
nosis with  any  degree  of  certainty,  especially  as  they  are  greatly  obscured 
by  the  association  with  symptoms  of  the  primary  affection.  The  general 
phenomena  indicative  of  indigestion, — as  loss  of  appetite,  nausea,  flatu- 
lence, heaviness,  and  distention  in  the  epigastrium, — constitute  the  first 
manifestations  ;  after  which  may  be  noted  emaciation  and  debility,  disturb- 
ances of  the  intestinal  function,  colorless  or  fatty  stools,  and  dull,  boring 
pain.  Glycosuria  is  sometimes  present,  and  then  affords  a  valuable  diag- 
nostic sign  ;  but  it  is  so  frequently  absent  as  to  make  it  useless  for  diag- 
nostic purposes. 

4.  Pancreatic  Calculi 

May  be  found  at  autopsy  in  patients  who  gave  no  evidence  of  their  presence 
during  life.  As  a  rule,  they  arc  multiple.  The  symptoms  they  produce 
include  epigastric  pain,  simulating  in  its  paroxysmal  character  the  pains  of 
gall-stone  colic.  When,  as  sometimes  happens,  the  calculus  exerts  pres- 
sure upon  the  common  ^all-duct,  the  symptoms  must  agree  so  closely  with 
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those  of  biliary  calculus  as  to  make  a  differentiation  impossible.  The  par- 
oxysmal pain,  in  association  with  the  symptoms  outlined  as  occasionally 
present  in  cases  of  pancreatic  disease,  sometimes  leads  us  to  correct  con- 
clusions. 

Pancreatic  calculi  not  infrequently  lead  to  secondary  changes,  which 
include  chronic  interstitial  pancreatitis,  acute  suppurative  pancreatitis,  and 
carcinoma  from  the  prolonged  irritation. 

5.  Pancreatic  Cysts. 

The  majority  of  cases  of  pancreatic  cyst  are  probably  the  result  of  ob- 
struction of  the  duct  of  VVirsung  or  one  of  its  branches.  The  lesions  lead- 
ing up  to  this  result  must  be  varied,  including  inflammation  starting  in  the 
duodenum  and  travelling  upwards,  traumatism,  and  displacement  of  the 
pancreas.  Traumatism  is  occasionally  a  cause,  but  an  unusual  one, — be- 
cause, as  Senn  has  suggested,  the  texture  of  the  pancreas  is  so  friable  that 
severe  blows  produce  extensive  disintegration  of  structure. 

Pancreatic  cysts  are  remarkable,  as  a  rule,  for  their  chronic  course, 
which  may  continue  over  many  years.  Their  slow  growth  makes  it  pos- 
sible for  them  to  attain  considerable  size  before  there  are  any  symptoms 
other  than  the  enlargement.  The  situation  of  the  latter  depends  in  some 
measure  upon  the  particular  portion  of  the  pancreas  involved.  When  the 
tail  is  involved,  the  tumor  is  to  the  left  of  the  median  line.  In  the  majority 
of  cases,  however,  the  tumor  occupies  the  median  line  in  the  upper  por- 
tion of  the  abdomen.  It  does  not  move  with  respiration.  Percussion  may 
show  a  band  of  tympany  between  it  and  the  liver  on  the  right,  and  the 
spleen  on  the  left.  On  palpation,  the  tumor  is  globular  and  resistant. 
Posteriorly,  dullness  is  increased  on  the  left  side,  the  line  of  the  same 
approaching  the  angle  of  the  scapula.  Exploratory  puncture  removes  a 
fluid  of  a  reddish  or  dark-brown  color,  of  alkaline  reaction  and  specific 
g^vity  of  loio  to  1020,  and  containing  pancreatic  ferments,  as  shown  by 
its  ability  to  emulsify  fats,  convert  starch  into  glucose,  and  digest  fibrin  and 
albumin. 

When  pain  is  present,  it  is  situated  in  the  epigastrium,  from  which  it 
extends  in  various  directions.  There  may  also  be  associated  gastro-enteric 
symptoms,  including  nausea,  vomiting,  and  diarrhoea.  The  so-called  ortho- 
dox symptoms  of  pancreatic  disease,  emaciation,  fatty  stools  and  glycosuria, 
are  only  exceptionally  present. 


CHAPTER  IX. 
THE  NOSE. 

In  the  clinical  study  of  the  nasal  cavities,  it  is  of  the  greatest  impor- 
tance that  the  anatomical  structures  involved  and  the  functions  of  the  part 
be  kept  in  mind.  This  done,  the  examination  becomes  a  comparatively  easy 
matter.     The  nose  is  to  be  studied  as 

(a)  The  organ  of  smell  ;  and 

(b)  As  a  portion  of  the  respiratory  tract. 

Anatomically,  the  nasal  cavities  are  to  be  studied  as  consisting  of 
a  passageway  for  the  transmission  of  air,  and  as  consisting  of  mucous 
membrane,  connective  tissue,  periosteum,  cartilage,  bone,  and  erectile 
tissue.  In  addition  to  these  parts,  the  accessory  sinuses,  of  which  there 
are  the  frontal,  ethmoidal  and  maxillary,  must  also  be  kept  in  mind  as 
possible  factors  in  the  production  of  symptoms. 

The  External  Appearance  of  the  Nose.— Before  proceeding  with 
the  study  of  the  changes  within  the  nasal  cavities,  a  few  words  concerning 
the  information  to  be  derived  from  inspection  of  the  nose  externally  will  be 
advantageous. 

The  tip  of  the  nose  presents  an  abnormally  red  and  swollen  appear- 
ance in  a  variety  of  conditions,  of  which  alcoholic  excesses  is  the  most  im- 
portant,— so  important,  indeed,  that  the  mistake  of  overlooking  other  agen- 
cies applicable  to  the  case  in  hand  is  too  often  committed.  It  is  im- 
probable that  the  red  nose  of  alcoholics  can  exist  without  other  visible 
evidence  of  the  habits  of  the  individual.  Other  conditions  with  which  this 
symptom  is  associated  are  some  cases  of  amenorrhoea,  and  gastric  disorder. 

Destruction  or  impairment  of  the  bridge  of  the  nose  occurs  in  cases  of 
hereditary  and  acquired  syphilis,  because  of  destructive  disease  of  the  bones 
and  cartilages.  Saddle-nose  may  also  be  an  accompaniment  of  atrophic 
rhinitis,  post-nasal  adenoids,  defective  development,  and  traumatism. 

The  nostrils  present  a  narrow  or  collapsed  appearance  in  post-nasal 
adenoids,  and  in  nasal  obstruction  from  any  cause.  It  is  of  interest  to  note 
that  post-nasal  adenoids  arc  associated  with  a  thickening  of  the  tissues 
about  the  bridge  of  the  nose,  sometimes  associated  with  enlargement  of  the 
transverse  nasal  vein,  while  the  other  extremity  is  narrowed. 

Dilatation  of  the  nostrils  with  respiration  occurs  chiefly  in  children 
suffering  from  some  disorder  capable  of  causing  difficult  respiration.  These 
include  especially  pneumonia,  capillary  bronchitis,  laryngeal  diphtheria, 
spasmodic  asthma,  and  tetanus  neonatorum. 
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The  tip  of  tlie  nose  may  become  gangrenous  as  a  result  of  frost-bite, 
Raynaud's  disease,  and  syphilis. 

Exaniiiiatinu  of  the  Xasal  Cavities. 

Anterior  Rhinoscopy. — For  the  purpose  of  examining  the  nasal 
cavities,  it  is  important  tliat  the  parts  be  well  lighted.  Ordinary'  daylight 
does  not  give  sufficient  illumination,  and  sunlight  is  not  always  available. 
The  best  light  will  generally  be  found  to  be  that  of  an  argand  burner 
mounted  on  a  movable  bracket,  or  a  Rochester  burner.  It  is  always  im- 
portant that  the  obser\''er*s  eye  be  in  the  line  of  illumination,  hence  a  head* 
mirror  is  necessar>^  The  light  should  be  placed  to  one  side  and  on  a  level 
with  the  patient's  can  The  patient  should  be  seated  in  a  chair,  the  back  of 
which  is  not  too  high  to  interfere  with  the  free  movements  of  his  head. 
The  physician  should  occupy  an  easy  position  facing  the  patient.  To 
render  the  nasal  cavities  accessible  to  light  and  inspection  a  speculum  is 
usually  necessar}'.     The  kind  used  is  very  largely  a  matter  of  convenience 

Fic.  46. 
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Willie's  Soft- Palate  Retractor 

on  the  part  of  the  examiner.  The  bivahe  specula,  of  which  the  well-known 
Kramer  speculum  is  the  tyj>c,  are  convenient,  inasmuch  as  the  operator  can 
readily  regulate  the  degree  to  which  he  separates  the  ala^  nasi  without 
causing  discomfort.  They  are  objectionable  in  some  cases,  as  they  are  not 
self-retaining.  The  spring  specula,  of  which,  also,  there  are  numerous 
varieties,  have  the  advantage  of  being  self-retaining,  but  are  sometimes  ob- 
jectionable because  they  may,  though  rarely,  cause  pain. 

The  nasal  cavities  being  illuminated,  and  the  speculum  being  in  place, 
attention  should  be  directed  to  the  following  points  :  The  patency  of  the 
passage,  and,  if  obstructed,  the  nature  and  situation  of  the  obstruction ;  the 
condition  of  the  mucous  membrane  as  to  color,  discharges  and  ulcerations  ; 
the  conditions  of  the  turbinated  bodies  as  to  size,  color  and  ulcerations ; 
the  conditions  of  the  septum  as  to  shape,  position,  color  and  ulcerations ; 
and  the  presence  or  absence  of  morbid  growths. 

Not  all  of  a  nasal  cavity  can  be  viewed  at  once.  Anatomically,  it  is 
divided  into  an  inferior,  a  middle  and  a  superior  meatus.  The  lower  meatus 
is  to  be  inspected  with  the  patient's  chin  bent  on  the  chest ;  the  middle 
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meatus  is  visible  only  when  the  patient  holds  his  head  forward  or  slightly 
upwards ;  while  the  roof  of  the  nasal  cavities  does  not  come  into  view  until 
the  head  is  thrown  well  backwards. 

Posterior  Rhinoscopy. — Posterior  rhinoscopy  is  rather  an  unsatis- 
factory method  of  examination  excepting  in  the  hands  of  the  expert,  mainly 
because  of  the  necessity  for  attention  to  little  details.  The  difficulties  in 
practising  it  arise  from  the  interference  of  the  tongue  and  soft  palate,  the 
presence  of  enlarged  tonsils,  irritability  of  the  throat,  and  lack  of  space 
posterior  to  the  palate  in  which  to  place  the  rhinoscopic  mirror.  Skill  in 
examination  technique  soon  enables  one  to  dispose  of  the  tongue  by  means 
of  a  tongue-depressor ;  the  soft  palate  may  be  gotten  out  of  the  way,  if 

Fig.  47. 


Curve  of  shank  of  mirror  and  position  of  hand  necessary  for  rhinoscopy. 

need  be,  by  the  use  of  a  soft-palate  retractor,  of  which  White's  is  probably 
the  best  (Fig.  46).  In  some  few  cases  in  which  a  more  efficient  retractor  is 
needed,  elastic  tapes  may  be  introduced  with  Bellocq's  canula,  and  fast- 
ened in  front,  thus  bringing  the  soft  palate  well  forward  and  out  of  the  way 
of  the  field  of  examination.  Irritability  of  the  fauces  may  be  overcome  by 
painting  the  parts  with  a  four  per  cent,  solution  of  cocaine.  The  presence 
of  enlarged  tonsils  is  an  insurmountable  difficulty.  Lack  of  room  in  the 
post-nasal  space  is  rarely  an  important  difficulty,  because  in  most  cases  in 
which  there  is  disease  of  the  post-nasal  space  there  will  be  found  plenty  of 
room  for  the  placing  of  the  mirror. 

When  making  the  examination,  the  patient's  head  should  be  made  to 
incline  slightly  forward.     The  smallest-sized  throat-mirror^  with  the  shank 
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bent  as  in  Fig.  47,  to  conform  with  the  curve  of  the  floor  of  the  mouth, 
should  be  introduced  into  the  pharynx,  care  being  observed  not  to  touch 
any  of  the  parts  in  so  doing.  In  some  cases  this  may  be  impossible.  The 
tongue  should  be  controlled  by  gentle  but  firm  pressure  with  a  tongue-de- 
pressor. If  the  uvula  tends  to  get  in  the  way  or  to  contract,  the  patient 
should  be  directed  to  breathe  slowly  through  the  nose.  Coming  next  to 
the  inspection  of  the  parts,  it  must  be  remembered  that  it  is  utterly  impos- 
sible to  view  more  than  a  small  portion  of  the  post-nasal  space  in  the  mir- 
ror at  any  one  time.  It  is  necessary,  therefore,  to  shift  the  mirror  from  time 
to  time,  and  thus  obtain  a  conception  of  the  various  parts,  from  which  a 


Fig.  48. 


5>ection  showing  position  of  mirror  and  patient's  head  for  obtaining  a  rhinoscopic  image. — After 

Lennox  Brown. 


complete  picture  of  the  post-nasal  space  may  be  constructed.  The  ac- 
companying figure  gives  a  correct  idea  of  the  relations  of  the  parts  in  this 
locality. 

The  lesions  to  be  observed  include,  for  the  most  part,  adenoid  and 
cicatricial  bands  and  adhesions,  and  alterations  about  the  openings  of  the 
Eustachian  tubes. 

In  children,  posterior  rhinoscopy  is  always  unsatisfactory,  and  it  is  in 
them  that  we  most  frequently  find  a  careful  examination  of  the  post-nasal 
space  neccssaty.  It  is  then  advisable  to  supplement  the  use  of  the  mirror 
with  digital  examination  of  the  parts.     Normally,  the  post-nasal  space  is 
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perfectly  smooth,  with  the  exception  of  the  cartilaginous  tips  of  the  Eu- 
stachian tubes  and  the  internal  pterygoid  processes. 

Normally,  the  mucous  membrajie  of  the  nose  presents  a  pinkish 
color,  which  is  characteristic.  It  is  abnormally  pale  in  anaemia  from  any 
cause,  as  are  also  all  other  mucous  membranes.  Its  redness  is  increased  in 
all  cases  of  congestion  and  inflammation,  and  it  presents  a  peculiar  wliitish 
redness  in  cases  of  atrophy. 

The  inflammatory  affections  giving  rise  to  increased  redness  include 

a.  Acute  catarrhal  rhinitis. 

b.  Chronic  catarrhal  rhinitis  of  all  varieties. 

c.  Hay-fever. 

d.  Certain  infectious  diseases,  notably  measles,  scarlatina,  typhoid 

fever,  and  diphtheria. 

e.  Chronic   infections,    including    syphilis,    tuberculosis,    scrofu- 

losis,  etc. 
f   Local  irritation,  as  from  foreign  bodies,  tumors,  etc. 

These  affections  are  to  be  differentiated  not  by  the  color  of  the  mucous 
membrane,  but  by  associated  conditions.  In  some  the  history  of  the  case, 
and  in  others  the  associated  objective  conditions,  as  the  discharge  and  the 
presence  or  absence  of  ulceration,  and  turbinated  enlargement,  decide.  It 
should  be  remembered  that  obstruction  of  the  nasal  cavities,  preventing  the 
free  ingress  and  egress  of  air,  constitutes  a  most  important  etiological 
factor  in  bringing  about  a  changed  appearance  of  the  nasal  mucous  mem- 
brane. 

The  state  of  the  mucous  membrane  as  to  thickness  should  be  studied. 
It  is  thickened  in  hypertrophic  catarrh  and  most  inflammatory  affections, 
while  it  is  unduly  thin  in  atrophic  catarrh.  The  latter  condition  is  usually 
associated  with  atrophy  of  the  turbinated  bodies.  A  distinction  should  be 
attempted  between  a  swelling  due  to  inflammation  and  an  actual  thickening 
owing  to  a  hyperplasia  of  connective  tissue.  The  former  is  the  condition 
observed  in  acute  catarrhal  rhinitis,  while  the  latter  is  found  in  chronic 
catarrhal  inflammations.  In  some  few  cases,  the  mucous  membrane  is 
cedematous.  This  condition  occurs  in  cardiac  and  renal  affections  and 
chronic  inflammations. 

The  mucous  membrane  may  present  a  relaxed  appearance,  this  being 
the  case  in  old  catarrhal  inflammations  in  persons  of  generally  depreciated 
constitution. 

Ulcerations  of  the  nasal  mucous  membrane  may  occur  as  fol- 
lows :  (a)  Simple  ;  (b)  syphilitic  ;  (c)  tuberculous  ;  (d)  lupoid  ;  and  (e) 
leprous. 

The  simple  ulcers  include  (i)  catarrhal  ;  (ii)  herpetic  ;  (iii)  eczematous ; 
(iv)  traumatic  ;  (v)  ncuro-paralytic  ;  (vi)  scorbutic  ;  (vii)  diabetic ;  (viii)  var- 
icose. 
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Simple  catarrhal  ulcerations  are  always  superficial.  They  seem 
to  be  dye  to  the  irritation  of  the  abundant  discharge,  and  are  especially 
liable  to  occur  over  sweUings  and  prominences  where  the  secretions  may 
lodge.     They  are  sometimes  painTul ;  but  they  are  of  short  duration. 

Herpetic  ITlceratioQS  occur  at  the  margins  of  the  nostrils,  and  suc- 
ceed typical  herpetic  vesicles.  They  are  common  accompaniments  of  acute 
rhinitis,  and  are  analogous  to  heq^es  of  the  lips. 

ElczematOUS  ulcers  are  obser\^ed  especially  in  children. 
associated  with  eczema  of  the  face  or  of  the  skin  about  the  nostrils 
cracks  or  fissures  about  the  ahx*  nasi. 
Crusts  are  commonly  present,  and  itching 
is  an  important  symptom »  as  the  scratch- 
ing and  picking  excited  by  it  are  impor- 
tant producing  factors. 

Traumatic  ulcers  are  due  to  pick- 
ing of  the  nose  or  to  the  presence  of 
foreign  bodies.  They  disappear  promptly 
on  the  removal  of  the  offending  substance. 

Neuroparalytic  ulcers  are  very 
uncommon.  They  are  due  to  paralysis 
of  the  fifth  pair  of  cranial  nerves.  They 
are  characterized  by  their  painless,  slug- 
gish course,  and  the  absence  of  discharge. 
They  show  no  tendency  to  heal ;  but 
they  do  not  extend  to  the  skin.  They 
may  perforate. 

Scorbutic  ulcers  nearly  always 
occur  in  association  with  other  well- 
marked  symptoms  of  scurvy,  and  are 
generally  due  to  some  accidental  local 
irritation  in  the  course  of  that  disease. 
They  are  attended  by  fcetor  ;  the  edges  of  the  ulcerations  are  hard  and 
thick,  and  the  surface  is  fungoid  and  bleeding. 

Diabetic  ulceratiDns  are  dependent  upon  the  low  grade  of  nutrition  of 
that  disease  plus  the  presence  of  some  local  irritation.  They  are  especially 
liable  to  occur  near  the  nasal  orifice,  as  the  result  of  scratching  or  picking. 

Varicose  ulcerations  are  associated  with  venous  congestion  of  the 
mucous  membrane.  They  are  exceedingly  sluggish,  and  bleed  easily. 
They  are  bluish-red  in  color,  irregular  in  outline,  and  superficial. 

Syphilitic  ulcerations  may  occur  in  cither  the  primar>%  secondary 
or  tertiar}^  stages  of  the  disease.  The  primary  syphilitk  uiar  of  the  nose 
is  the  chancre.  It  is  very  rarely  observed,  and  presents  the  features  of  the 
chancre  occurring  in  other  situations. 


Posierior  rhinoscopic  image:  i.  Seplum. 
2.  Middle  turbmated  bone,  j.  Infe- 
rior Lurbi  dated  bone.  4.  Superior  tur- 
(^'nated  bone.  5.  Superior  meatus.  6, 
Middle  meatus.  7.  tnrerior  meatus. 
S.  Main  passage  of  meatus.  9.  Vault 
of  pharynx  and  pharjmgeal  tonsils.  lO. 
Cushion  of  soft  paUti.  It.  Posierior 
surface  of  mouth.  12.  Ridge  fonned 
by  levator  pabti.  I  J.  Salpingo-phan^n- 
geal    fold.      14.    Salpingo-palatal    fold. 

15.  Eustachian  proiumence  or  cushion, 

16.  Fossa  of  Rosenmiiller.      17.  Eusta* 
cbian  orifice. 
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The  superficial  ulcerations  of  secondary  syphilis  and  the  mucous 
patches  present  no  features  to  distinguish  them  from  similar  lesions  in  other 
situations,  e.g.,  the  mouth.  Their  nature  is  to  be  determined  by  the  history 
of  the  case  and  their  association  with  other  mucous  membrane  manifesta- 
tions of  syphilis. 

The  ulcerations  of  tertiary  and  hereditary  syphilis  are  really 
the  most  important.  They  may  occur  in  any  portion  of  the  nasal  cavities, 
and  are  often  exceedingly  destructive.  Starting  as  excoriations,  they  may 
become  deep  serpiginous  ulcerations,  extending  to  the  bones  and  cartilages, 
destroying  them,  and  producing  perforations  or  necrosis  and  deformities. 
The  ulcerated  surfaces  are  covered  by  a  dry,  greenish  crust. 

Tubercular  ulcerations  are  usually  found  on  the  septum.  They 
present  a  whitish-gray  surface,  with  irregular  and  poorly-defined  edges. 
They  bleed  very  readily.  The  surrounding  mucous  membrane  may  ex- 
hibit small  miliary  tubercles.  Microscopic  examination  of  the  scrapings 
will  discover  the  presence  of  tubercle  bacilli. 

Lupoid  ulcers  are  regarded  by  many  as  identical  with  tuberculosis. 
Their  distinctive  clinical  feature,  however,  is  that  they  have  their  starting- 
point  on  the  skin,  from  whence  they  extend  into  the  nasal  cavities. 

Leprous  ulcerations  are  also  the  result  of  extension  from  without. 
They  start  with  the  leprous  nodules  of  the  skin.  These  undergo  ulcera- 
tion, with  offensive,  watery  discharge.  The  diagnosis  is  made,  however,  by 
the  character  of  the  associated  skin-lesions.  They  are  very  destructive, 
especially  of  the  cartilaginous  septum  and  the  alfe  nasi. 

The  ulcerations  of  malignant  disease  are  always  secondary  to  the 
formation  of  a  tumor.  Hence  they  are  best  studied  in  conjunction  with  the 
new  growths  of  the  nasal  cavities. 

Post-febrile  ulcerations  occur  after  measles,  scarlatina,  t>'phoid 
fever  and  variola.  They  are  usually  situated  anteriorly  on  the  septum  or 
just  inside  the  alae  nasi,  and  are  generally  very  irritable.  The  history  of 
the  case  decides  the  diagnosis. 

The  discharges  in  the  nasal  cavities  may  consist  of 

a.  Mucus,  which  is  often  so  thin  as  to  merit  the  term  serous. 

b.  Muco-purulent. 

c.  Purulent. 

d.  Crusts. 

e.  Blood. 

f  Caseous  materials, 
g.   Membrane, 
h.   Cercbro-spinal  fluid, 
i.   Rhinoliths. 
The  microscopical  and  chemical  character  of  nasal  discharges  is  not 
without  interest,  although   not  often  of  value,  clinically,  in  deciding  as  to 
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the  nature  of  a  case  under  investigation.  The  normal  nasal  mucus  is  small 
in  quantity  when  the  vascularity  of  the  secreting  structure  is  considered. 
It  is  found  to  contain  squamous  and  ciliated  epithelium,  leucocytes,  and 
numerous  fungi.  It  has  an  alkaline  reaction,  and  contains  considerable 
mucin.  These  epithelial  cells  exist  in  greater  abundance  in  acute  catarrhal 
rhinitis.  The  bacilli  of  tuberculosis  and  leprosy  may  be  discovered  in  the 
discharges  of  the  ulcerations  from  their  respective  lesions.  In  cases  of 
oza^na  the  micro-organisms  present  themselves  in  great  variety,  bearing  no 
relation  whatever  to  the  special  objective  and  subjective  features.  In  a  few 
cases  the  thrush  fungus  has  been  found,  and  the  Charcot-Leyden  crystals 
have  been  discovered  in  the  nasal  secretions  of  asthmatic  subjects  and  in 
connection  with  polypi. 

The  characteristic  mucous  discharge  from  the  nose  consists  of  a 
thin,  watery  fluid,  which  may  or  may  not  excoriate  the  parts  over  which  it 
flows.  It  is  an  important  phenomenon  of  the  early  stages  of  acute  catarrhal 
rhinitis,  hay-fever,  and  nasal  hydrorrhoea. 

In  acute  catarrhal  rhinitis  the  discharge  is  at  first  scanty,  becom- 
ing more  profuse  with  the  progress  of  the  disease.  Its  superabundant 
saline  constituents  cause  it  to  excoriate  the  skin  over  which  it  flows.  It  is 
apt  to  accumulate  in  the  passage  which  happens  to  be  the  lower  when 
the  patient  reclines,  although  this  condition  occurs  in  any  case  in  which 
the  discharge  is  both  profuse  and  fluent,  as  it  depends  upon  quantity  and 
gravity  entirely. 

In  nasal  hydrorrhoea  the  discharge  is  watery  and  profuse.  It  is 
unattended  by  inflammation.  The  flow  comes  on  in  paroxysms  at  variable 
intervals,  and  continues  for  a  longer  or  shorter  time,  and  then  disappears 
as  mysteriously  as  it  came.  The  chief  annoyance  arises  from  the  profuse- 
ness  of  the  discharge.  This  trouble  seems  to  be  of  neurotic  origin.  It 
may  result  from  the  irritation  of  nasal  spurs  or  obstructions.  In  a  case 
seen  by  the  author,  it  disappeared  permanently  after  cauterization  of  the 
turbinated  bodies.  During  the  paroxysms,  the  mucous  membrane  becomes 
swollen  and  congested. 

Hay-fever  is  characterized  by  its  seasonal  recurrence  and  the  long 
continuance  of  the  attack.  Excepting  for  the  severity  of  the  symptoms, 
the  clinical  picture  is  that  of  the  acute  stage  of  catarrhal  rhinitis.  In  per- 
sons predisposed  to  the  affection,  the  initial  symptoms  appear  on  almost 
precisely  the  same  day  each  year,  unless  it  should  happen  that  the  victims 
are  residing  for  the  time  being  in  a  portion  of  the  country  in  which  hay- 
fever  is  unknown.  The  corj^za  is  usually  profuse.  It  is  watery  at  first ; 
later,  it  becomes  purulent.  The  associated  swelling  of  the  mucous  mem- 
brane of  the  nose  causes  great  suffering.  Sneezing  is  a  more  or  less  con- 
stant source  of  annoyance.  In  many  instances  chest-symptoms  appear 
and  complicate  the  case.     These  include  bronchitis  of  more  or  less  severity. 
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and  paroxysms  of  asthma.  Attempts  have  been  made  to  associate  hay- 
fever  with  local  changes  witiiin  the  nasal  cavities,  but  thus  far  without  any 
practical  result. 

Coryza  constitutes  one  of  the  important  symptoms  of  infantile  syph- 
ilis* Indeed,  it  may  be  the  initial  symptom,  so  far  as  the  knowledge  of 
the  parents  is  concerned.  In  the  beginning,  the  discharge  is  watery  (mu- 
cous), and  is  interpreted  as  an  ordinary  acute  rhinitis.  But  it  is  very  per- 
sistent, and  changes  to  purulent  or  sanguino-purulcnt  character.  It  dries 
and  forms  crusts  obstructing  the  nares.  The  portions  of  the  lips  with 
which  it  comes  in  contact  are  excoriated.  The  nasal  mucous  membrane 
undergoes  thickening,  and  not  infrequently  ulceration.  Finally  the  dis- 
charge becomes  offensiv^e.  Disease  of  the  bones  and  cartilages,  with  nasal 
deformities,  are  common  terminal  results. 

(d)  A  muco-purulent  discharge  is  seen  in  the  second  stage  of 
acute  catarrhal  rhinitis,  chronic  catarrhal  rhinitis  and  chronic  hypertrophic 
rhinitis.  Occurring  during  the  course  of  acute  catarrhal  rhinitis,  it  suc- 
ceeds the  water>^  discharge  above  referred  to.  It  presents  itself  as  a  thick 
yellowish  or  yellowish-green  discharge,  usually  non -irritating,  but  some- 
times  excoriating  the  portions  of  the  skin  adjacent  to  the  nostrils.  It  is 
often  profuse,  and  in  some  persons  may  continue  for  a  long  time  after  the 
active  symptoms  of  the  acute  cold  have  disappeared. 

There  is  nothing  distinctive  of  the  muco-purulent  discharge  of  the 
chronic  varieties  of  rhinitis.  Whether  the  fundamental  disorder  is  a  simple 
catarrhal,  a  hypertrophic,  or  a  scrofulous  rhinitis,  must  be  determined 
entirely  by  the  associated  symptoms. 

(V)  Bloody  Discharge,— The  discharge  of  blood  is  generally  known 
as  epistaxis.  Like  all  haemorrhages,  it  must  depend  upon  some  disturb- 
ance in  the  integrity  of  the  parts,  for  without  such  a  lesion  the  blood  could 
not  escape.  At  the  same  time,  its  existence  is  often  favored  by  vascular 
degeneration,  alterations  in  blood-pressure,  and  changes  in  the  composition 
of  that  fluid.  Careful  inspection  will  nearly  always  enable  the  physician  to 
discover  the  point  from  which  the  blood  escapes. 

The  conditions  which  may  produce  epistaxis  are  traumatism,  r.g-.,  pick- 
ing at  the  nose,  and  blows  ;  typhoid  fever,  and  some  other  acute  infectious 
diseases  ;  anaemias^  especially  chlorosis  and  pernicious  anarmia  ;  hamiophilia, 
plethora,  puberty,  local  ulcerations,  and  amenorrho^a. 

The  epistaxis  of  the  early  stages  of  typhoid  fiver  is  well-known.  In- 
deed, some  authorities  regard  its  presence  as  essential  to  the  early  diagnosis 
of  that  affection.  It  seems  to  bear  a  close  relation  to  the  condition  of  the 
blood  and  alterations  in  blood-pressure.  Other  fevers  in  which  it  may 
occur  include  malarial  fevers,  typhus  fever  and  scarlatina. 

The  epistaxis  of  chiorotic  young  zvomen  is  rarely  sufiicient  to  occasion 
alarm.     This  variety  seems  to  be  a  diagnostic  stumbling-block,  for  the  fre- 
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quent  bleeding  may  be  accepted  as  the  cause  and  not  the  result  of  the 
anaemia.  Then,  too,  owing  to  the  amenorrhma  accompanying  chlorosis, 
the  epistaxis  may  be  looked  upon  as  a  vicarious  menstruation.  The  his- 
tory of  the  case  and  an  examination  of  the  blood  should  prevent  diagnostic 
error.  Pernicious  anaemia  and  leucocytha^mia,  with  their  haemorrhages 
from  the  nose  and  other  parts,  may  likewise  escape  proper  recognition.  In 
the  early  stages  of  the  disease,  it  is  hardly  likely  that  the  physician  will 
resort  to  an  examination  of  the  blood,  although  the  persistent  recurrence 
of  the  bleeding  and  the  association  with  hjemorrhages  in  other  parts  of 
the  body  should  be  suggestive. 

In  hsemophilia,  the  condition  of  the  blood  is  such  as  to  favor  bleed- 
ing from  slight  causes.  The  patient  will  give  a  history  of  persistent  haem- 
orrhage following  tooth-extraction  and  other  slight  surgical  injuries.  The 
non-coagulability  of  the  blood  will  be  self-evident 

While  epistaxis  may  occur  in  scurvy,  it  is  hardly  likely  to  be  an  ini- 
tial symptom.  The  associated  sponginess  of  the  gums  and  the  diet  of  the 
patient  establish  the  diagnosis. 

Changes  in  vascular  pressure  constitute  an  important  cause  of  many 
cases.  This  is  the  case  in  the  epistaxis  of  plethora,  in  which  the  bleeding 
gives  relief  to  the  full  feeling  of  the  head.  It  is  doubtless,  too,  the  proper 
explanation  of  many  of  the  cases  of  so-called  vicarious  menstruation.  The 
amenorrhoira  leads  to  increased  v-nscular  pressure,  with  rupture  of  the  deli- 
cate blood-vessels  of  the  nasal  mucous  membrane. 

In  people  of  advanced  or  advancing  years,  epistaxis  is  often  associated 
with  chronic  interstitial  nephritis,  being  dependent  upon  vascular  de- 
generation and  increased  arterial  tension. 

The  epistaxis  of  puberty  is  probably  the  result  of  circulator^'  irregu- 
larities accompanying  the  developmental  period  of  life. 

As  a  rule,  the  loss  of  blood  in  epistaxis  is  unimportant ;  sometimes, 
however,  it  becomes  so  profuse  and  continuous  as  to  endanger  life.  In  all 
such  cases  it  is  of  the  greatest  importance  that  the  nasal  cavities  be  exam- 
ined carefully  for  the  iocta  ma/t\  for  its  discovery  is,  as  a  rule,  sufficient  to 
suggest  measures  for  its  prompt  suppression. 

(d)  Purulent  Discharge* — A  purulent  discharge  can  occur  only  in 
the  presence  of  suppuration.  Hence  it  indicates  either  abscess  or  ulcera- 
tion. The  latter  as  a  cause  is  evident  on  inspection.  Abscess  in  this  lo- 
cality is  practically  always  due  to  disease  of  the  accessor)'  sinuses  ;  in 
which  case,  also,  it  is  noteworthy  that  the  discharge  is  unilateral.  In  this 
connection  it  may  be  observed  that  the  other  important  cause  of  unilateral 
nasal  discharge  is  the  presence  of  a  foreign  body,  in  which  case  the  dis- 
chai^e  may  be  muco-purulent,  purulent  or  bloody,  according  to  the  char- 
acter of  the  resulting  ulcerations. 

Improvements  in    examination  technique  of  late  years  have  demon- 
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strated  the  frequency  with  which  nasal  discharges  are  dependent  upon  dis- 
ease of  the  accessory  nasal  sinuses, — a  frequency  that  passes  the  compre- 
hension of  all  excepting  the  workers  in  this  special  field.  For  this  reason, 
it  seems  to  the  writer  that  a  review  of  the  subject  is  not  amiss,  notwith- 
standing the  lesions  are  strictly  of  a  surgical  character  so  far  as  treatment 
is  concerned.  The  accessory  nasal  sinuses  include  four  on  each  side, 
namely :  i.  The  antrum  of  Highmore  ;  ii.  The  ethmoidal  sinus  ;  iii.  The 
frontal  sinus  ;  iv.  The  sphenoidal  sinus. 

The  explanation  for  the  frequent  occurrence  of  sinus  disease  is  found 
in  the  fact  that  the  mucous  membrane  lining  these  cavities  is  an  extension 
of  that  lining  the  nasal  fossae  ;  hence  disease  in  the  latter  location  may, 
under  favorable  circumstances,  spread  to  the  sinuses.  In  the  ordinary 
**  colds,"  the  danger  of  such  extension  is  not  of  much  importance.  But 
many  of  the  acute  infectious  diseases  are  attended  by  changes  in  the 
mucous  membrane  of  the  nose,  and  it  not  infrequently  happens  that  such 
changes  form  the  foundation  for  sinus  suppuration.  Especially  does  this 
remark  apply  to  influenza,  although  other  diseases,  as  erysipelas,  measles, 
typhoid  fever,  scarlet  fever  and  diphtheria,  may  prove  to  be  important  etio- 
logical factors.  In  the  case  of  the  antrum,  the  irritation  and  subsequent  in- 
fection favored  by  a  carious  tooth  is,  beyond  all  question,  the  most  important 
cause. 

The  very  free  communication  between  the  various  sinuses  makes  the 
simultaneous  involvement  of  several  of  these  cavities  a  matter  of  relatively 
common  occurrence. 

Disease  of  the  Antrum  of  Highmore  or  Maxillary  Sinus.— 
The  symptom  which  drives  the  patient  to  the  physician  for  relief  is  a  puru- 
lent discharge,  and  this  to  the  sufferer  has  an  unpleasant  odor,  which  is  not 
perceptible  to  others.  This  symptom  is  important  in  that  it  is  the  direct 
antithesis  of  what  is  observed  in  atrophic  rhinitis,  in  which  disease  the  dis- 
charge is  offensive  to  bystanders,  but  not  to  the  patient.  Exceptionally, 
the  discharge  in  antral  disease  may  be  offensive.  It  is  usually  yellowish 
in  color ;  sometimes  it  is  of  a  brownish-yellow  hue  ;  or,  again,  it  may  be 
green  and  viscous.  The  nasal  passage  is  not  infrequently  obstructed,  owing 
to  the  presence  of  polypi  or  inflammatory  thickenings  of  the  mucous  mem- 
brane in  the  middle  meatal  region.  Associated  symptoms,  which,  however, 
do  not  possess  a  diagnostic  value,  but  nevertheless  are  of  importance  as 
adding  greatly  to  the  patient's  sufferings,  include  headache,  neuralgia,  indi- 
gestion, mental  lassitude,  and  a  feeling  of  general  ill-health.  In  the  acute 
inflammation  of  the  antrum,  witli  pent-up  discharges,  there  is  intense  pain 
in  the  cheek,  with  redness  and  possibly  ttdema  of  the  overlying  parts. 
The  influence  of  the  position  of  the  head  upon  the  discharge  is  one  of  the 
most  important  diagnostic  symptoms.  Before  observing  on  this  point,  it  is 
necessary  that  the  middle  meatus  be  carefully  cleansed  with  a  cotton-tipped 
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probe.  Then  the  patient  is  instructed  to  recline  his  head  with  the  suspected 
side  uppermost  for  about  five  minutes.  If  there  is  pus  in  the  antrum,  the 
discharge  will  reappear  in  the  middle  meatus  at  the  end  of  this  time. 
Valuable  as  is  this  sign,  it  may  be  absent.  The  patient  may  have  emptied 
the  sinus  before  the  consultation  ;  or  the  discharge  may  be  too  thick  to 
escape  in  this  manner  ;  or  there  may  have  been  temporary  obstruction  of 
the  orifice  of  exit.  The  appearance  of  mucous  membrane  swellings, 
granulation  tissue,  and  polypi,  must  always  be  looked  upon  as  of  especial 
diagnostic  value  when  found  in  the  middle  meatus.  Transillumination  of 
the  antrum  by  a  specially-constructed  electric  lamp  placed  in  the  mouth  is 
a  valuable,  though  not  infallible,  means  of  diagnosis.  The  thickening  of 
the  mucous  lining  of  the  antrum  interferes  with  the  transmission  of  light 
through  the  cheek  on  the  aftected  side.  It  sometimes,  though  rarely,  hap- 
pens that  the  bony  walls  of  the  maxillar>'  sinuses  are  not  of  equal  thick* 
ness  on  the  two  sides,  in  which  case  transillumination  fails  to  possess  any 
diagnostic  value.  The  diagnosis  of  maxillar^^  sinus  suppuration  can  never 
be  assured  until  an  exploratory  puncture  has  been  made  and  the  cavity 
irrigated.  This  opjeration  is  one  entirely  devoid  of  danger,  even  when  per- 
formed unnecessarity\  It  is  always  to  be  preferred  to  the  destruction  of  a 
useful  tooth. 

Disease  of  the  Ethmoidal  Sinuses. — Empyema  of  the  ethmoidal 
sinuses  may  be  closed  or  open.  In  the  former  cases»  which  are  rare,  the 
patient  complains  of  more  or  less  sev^ere  aching  over  the  bridge  of  the  nose, 
and  nasal  obstruction.  Objectively,  the  middle  turbinated  is  greatly  dis- 
tended, and  manipulation  with  a  probe  discovers  an  "  egg-shell  crackling.*' 

In  open  empyema  of  the  ethmoidal  sinuses  there  is  purulent  discharge 
from  the  nose,  in  addition  to  the  pain  over  the  bridge.  The  severity  of 
this  pain  varies  according  to  the  freedom  with  which  the  purulent  accu- 
mulation can  escape.  When  the  disease  has  continued  for  a  long  time, 
the  tissues  of  the  upper  portion  of  the  nose  undergo  extensive  thickening. 

An  objective  examination  reveals  the  presence  of  polypi,  and,  after 
their  removal,  granulation  tissue  in  an  abnormally  capacious  middle  meatus. 
Manipulation  with  the  probe  demonstrates  in  many  instances  the  presence 
of  caries  and  necrosis  of  the  ethmoidal  cells. 

Disease  of  the  Frontal  Sinus.— The  symptoms  of  acute  suppura- 
tion within  the  frontal  sinuses  are  supra-orbital  pain,  tenderness  on  pressure 
over  the  lower  part  of  the  forehead,  sometimes  oedema  and  swelling  of  the 
upper  eyelid,  and  fever.  When  the  outlet  of  the  sinus  is  closed,  thus 
confining  the  secretions  under  pressure,  the  pain  may  be  intense.  In  mild 
cases,  the  only  symptom  may  be  the  supra-orbital  pain,  which  is  too  fre- 
quently mistakenly  diagnosed  as  neuralgia.  The  diagnosis  in  doubtful 
cases  is  based  upon  the  histor}^  of  the  illness.  Most  cases  originate  in 
nasal  catarrh  secondary'  to  acute  infectious  diseases,  especially  to  influenza. 
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The  symptoms  of  chronic  suppuration  within  the  frontal  sinuses  include 
frontal  headache,  the  discharge  of  pus,  and  the  rormation  of  polypi  and 
gmnulation  tissue  within  the  nasal  cavity.  The  severity  of  the  headache  is 
dependent  entirely  upon  the  tension  under  which  pus  is  confined  within  the 
affected  sinus.  The  presence  of  polypi  and  granulations  in  the  middle 
meatus  possess  the  same  clinical  importance  as  in  the  case  of  suppuration 
within  other  sinuses. 

The  principal  diagnostic  difficulty  encountered  is  the  determination  of 
the  presence  of  suppuration  within  other  sinuses,  especially  the  maxtlJary 
and  the  ethmoid.  The  existence  of  these  must  be  confirmed  or  refuted  by 
examination  along  the  lines  already  laid  down  when  describing  the  clinical 
features  of  these  lesions. 

Disease  of  the  Sphenoidal  Sinus. --The  characteristic  symptoms 
of  suppuration  within  the  sphenoidal  sinuses  include  severe  pain  in 
association  with  ocular  symptoms  and  post-nasal  purulent  discharge. 
Unfortunately,  the  frequent  association  of  suppuration  within  other  sinuses 
obscures  the  symptomatok»^\  in  which  case  the  associated  lesions  must  first 
be  cleared  up  by  treatment.  The  ocular  symptoms  include  retro-bulbar 
neuritis,  ocular  pain  and  tenderness,  and  rapid  blurring  of  vision,  especially 
at  the  periphery  of  the  field,  and  slight  exophthalmos.  The  discharge  of 
pus  is  usually  not  great.  It  tends  to  accumulate  between  the  middle  turbi- 
nated and  the  septum,  or  it  may  be  seen  posteriorly  by  the  rhinoscopic  mir- 
ror at  the  posterior  termini  of  the  middle  and  inferior  turbinated  bodies. 

In  doubtful  cases,  probing  of  the  sinus,  as  in  the  case  of  disease  within 
the  other  accessory  nasal  cavities,  should  be  tried. 

(e)  Orusts."*These  are  the  result  of  evaporation  of  the  watery  con- 
stituent of  the  nasal  secretion,  leaving  the  desiccated  epithelium  and  saline 
materials  behind.  They  occur  more  or  less  in  health,  although  never  to 
the  extent  of  being  an  annoyance.  Pathologically  they  may  be  found  in 
any  local  condition  which  causes  a  retention  of  secretion  and  undue  entrance 
of  air  to  promote  evaporation.  Hence  they  are  especially  apt  to  occur  in 
atrophic  nasal  catarrh,  the  patency  of  the  nasal  canal  favoring  both  retention 
and  evaporation.  Sometimes  they  undergo  decomposition  and  give  rise  to 
an  offensive  odor. 

Crusts  may  also  originate  in  the  scabbing  over  of  ulcerations  with  their 
discharge. 

(/)  Gaseous  materials  accumulate  only  in  that  very  rarely  observed 
condition,  caseous  rhinitis.  They  present  a  cheesy  gelatinous  appearance, 
and  seem  to  bring  about  disease  of  the  bones  and  cartilages  and  facial  de- 
formity.  The  material  is  readily  broken  up  with  a  probe,  and  the  subjacent 
mucous  membrane  is  found  to  be  of  a  dull  red  colon 

(^if)  Membrane. — The  disease  par  exceiiitict'  attended  by  membranous 
formation  in  the  nasal  passages  is  diphtheria.     It  ver^'  rarely,  however,  ex- 
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ists  in  this  locality  as  the  sole  expression  of  disease,  being  nearly  always 
attended  by  pharyn^^eal  diphthena,  of  which  it  is  a  direct  extension. 

A  non-diphtheritic  membranous  rhinitis  is  claimed  by  some  au- 
thors. It  differs  from  the  diphtheritic  variety'  m  that  it  is  a  purely  local 
disorder,  and  in  the  character  of  the  membrane,  which  is  brighter  in  color 
and  pearly  in  tint  as  compared  with  a  dirty  gray  or  white  in  diphtheria. 
It  is,  moreover,  superficial,  while  the  diphtheritic  membrane  is  closely  adher- 
ent, and  involves  the  deeper  layers  of  the  mucous  membrane.  The  simple 
membranous  variety  rarely  leaves  a  bleeding  surface  on  removal,  and  its 
discharge  is  not  offensive, 

(//)  Cerebro-Spinal  Fluid.— The  discharge  of  cerebro-spinal  fluid 
from  the  nose  is  rarely  observed,  as  it  occurs  only  in  connection  with  cer- 
tain perforating  wounds  of  the  cranium,  and  intracranial  tumors.  It  is  readily 
recognized  by  chemical  analysis,  as  it  contains  no  albumin,  and  it  exerts  a 
reducing  action  on  copper  solutions,  as  if  it  contained  grape*sugar. 

(/ )  RhinoUths  are  rarely  observed.  They  give  rise  to  about  the  same 
symptoms  as  foreign  bodies. 

The  Turbinated  BodieH.— The  turbinated  bodies  constitute  an 
important  objective  point  in  every  nasal  examination.  Their  color  may  be 
altered  in  the  direction  of  unusual  pallor  or  increased  redness  ;  or  they  may 
be  enlarged  by  reason  of  vascular  turgcsccnce  or  actual  hypertrophy^  or 
diminished  in  size  beeause  of  atrophic  changes. 

Pallor  is  observed  in  conjunction  with  a  similar  condition  of  the  bal- 
ance of  the  nasal  mucous  membranes.  They  are  also  abnormally  light 
when  they  have  undergone  atrophic  changes.  It  is  unusual  for  them  to 
present  undue  redness  without  having  at  the  same  time  undergone  in- 
crease in  size.  The  latter  condition  is  observed  in  all  inflammator>'  affec- 
tions  of  the  nasal  passages  excepting  those  of  atrophic  character.  In  many 
of  these  cases,  as  in  acute  catarrhal  rhinitis  and  the  more  recent  cases  of 
chronic  catarrhal  rhinitis,  the  enlargement  is  dependent  upon  vascular  tur- 
gescence.  This  may  be  demonstrated  by  the  application  of  a  4  per  cent, 
cocaine  solution,  which  produces  prompt  reduction  of  size.  In  cases  in 
which  there  is  hv'perplasia  of  connective  tissue,  cocaine  exerts  little  or  no 
effect. 

Hypertrophy  of  the  turbinated  bodies  occurs  in  nasal  catarrhs 
of  long  standing,  the  engorgement  finally  promoting  connective  tissue  for- 
mation. It  is  thus  that  chronic  hypertrophic  rhinitis  originates.  Investiga- 
tions have  demonstrated  that  the  changes  are  extensive.  The  mucous 
membrane  is  thickened  throughout.  The  glandular  elements  are  replaced 
to  a  certain  extent  by  connective  tissue,  and  there  is  increase  of  the  latter 
in  the  submucous  layer.  Sometimes  myxomatous  changes  are  present, 
these  being  especially  noticeable  about  the  inferior  and  anterior  end  of  the 
middle  turbinated,  giving  rise  to  the  impression  that  a  pol^-pus  is  present. 
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The  extent  to  which  the  hypertrophies  may  encroach  upon  the  nasal 
passages  is  variable  in  different  cases.  In  extreme  examples  the  hyper- 
trophicd  turbinateds  reach  all  the  way  across  and  impinge  on  the  sep- 
tum. Sometimes,  too,  the  greatly-thickened  mucous  membrane  hangs  in 
folds,  thus  occluding  the  inferior  meatus.  In  some  of  the  latter  cases  it 
may  simulate  a  polypoid  growth  very  closely. 

The  thickening  of  the  nasal  mucous  membrane  is  readily  discovered 
by  manipulation  with  a  probe,  which  causes  a  pit  on  pressure^  disappearing 
very  slowly. 

No  subject  concerning  nasal  pathology  has  been  more  discussed,  with 
less  result,  than  that  of  intra-nasal  atrophies,  or  atrophic  rhinitis,  as 
it  is  commonly  called.  However  well  all  observers  may  agree  concerning 
the  objective  appearances,  the  widee^t  possible  diversities  of  opinion  exist  as 
to  their  modes  of  origin  and  the  explanations  for  the  existence  of  certain 
symptoms.  In  view  of  this  fact,  the  object  of  this  work  will  be  better 
served  if  all  such  theories  are  neglected  and  our  study  be  confined  to  the 
physical  condition  of  the  nasal  cavities  in  this  most  intractable  disease. 

A  remarkable  roominess  of  the  nasal  cavities  is  the  first  thing  that 
strikes  the  examiner.  This  may  be  so  extreme  as  to  make  an  inspection  of 
the  posterior  wall  of  the  pharynx  possible  through  the  anterior  nares.  The 
turbinated  bodies  are  small,  and  the  nasal  cavities  are  lined  more  or  less 
completely  with  crusts,  beneath  w^hich  is  an  offensive  pus,  or  muco-pus. 
These  are  exceedingly  difficult  of  detachment,  and,  when  removed,  the  un- 
derlying mucous  membrane  will  probably  be  found  to  be  unduly  red,  owing 
to  the  mechanical  interference.  This  redness  subsides  shortly,  leaving  it 
abnormally  pale  and  thin.  Bleeding  takes  place  in  response  to  very  slight 
injury.  Sometimes  the  mucous  membrane  looks  shrunken  and  somewhat 
glazed.  The  mucous  membrane  of  the  pharynx  participates  in  the  changes 
observed  in  the  nose,  it  also  being  pale,  thin,  dry  and  glazed.  There  is  a 
strong  disposition  on  the  part  of  some  rhinologists  to  regard  atrophic 
rhinitis  as  a  local  expression  of  a  constitutional  state,  as  syphilis,  tubercu- 
losis, or  scrofula  ;  and,  while  this  may  be  the  case  in  many  instances,  it  is 
by  no  means  of  universal  application,  for  many  of  the  sufferers  are  in  most 
excellent  health,  other  than  the  local  disturbance. 

The  Sept  mil.— It  is  generally  stated  that  no  person  has  a  perfectly 
straight  nose,  the  tip  deviating  to  the  right  in  right-handed  persons  and  to 
the  left  in  the  left-handed.  These  deflections  are  in  all  probability  due  to 
the  manner  of  wiping  the  nose,  thus  moulding  that  organ  into  its  abnormal 
shape.  The  septum  nasi,  likewise,  must  not  be  expected  to  be  perfectly 
straight,  dividing  the  nasal  passages  into  cavnties  of  equal  size.  These  re- 
marks seem  to  the  writer  to  be  of  especial  importance,  because  there  is  a 
large  school  of  rhinologists  eagerly  bent  on  the  correction  of  every  septal 
deformity,  however  slight,  as  the  fans  ti  origo  of  every  discomfort  to  which 
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the  nose  is  heir.  This  fad  brings  to  mind  the  division  of  gynaecologists, 
twenty  years  ago,  into  two  classes, — one  engaged  in  making  cemcal  lacera- 
tions, the  other  in  sewing  them  up. 

Slight  irregularities  of  its  surface  are  very  common.  On  its  upper 
portion  is  a  slight  bulging,  known  as  the  tubercle,  formed  of  an  aggrega- 
tion of  glandular  structure  in  the  thick  mucous  membrane.  This  must  not 
be  mistaken  for  a  deflection. 

These  normal  or  comparatively  normal  conditions  aside,  the  septum 
may  present  conditions  of  the  greatest  clinical  importance,  as  they  may 
give  rise  to  widespread  changes  in  the  nasal  fossae.  These  changes  in- 
clude deflections  (congenital  and  acquired),  spurs,  tumors  and  perforations. 

Whenever  inspection  shows  a  protrusion  of  the  septum  into  one  nasal 
cavity,  examination  of  the  other  side  should  be  made  at  once  to  determine 
whether  there  is  a  corresponding  depression,  as  in  that  case  the  condition 
is  one  of  deflection.  If  no  concavity  is  found,  then  there  must  be  a  thick- 
ening. 

The  causes  leading  up  to  nasal  deflections  and  thickenings  are  too 
numerous  to  be  mentioned  here.  Indeed,  to  enumerate  them  would  hardly 
subserve  the  purposes  of  a  clinical  w^ork  like  the  present.  The  fact  that 
they  exist  and  require  correction  is  all -important.  Their  presence  is  harmful 
in  that  they  obstruct  nasal  respiration,  and,  if  they  come  in  contact  with  neigh- 
boring structures,  tend  to  accumulation  of  secretions  and  local  irritations. 

Perforations  of  the  nasal  septiun  are  in  the  majority^  of  cases  of 
syphilitic  origin.  Exceptions  arc  sufficiently  numerous,  however,  to  make 
this  symptom  of  but  little  value  in  diagnosing  the  existence  of  syphilis,  as 
it  may  occur  from  the  irritation  of  a  dusty  atmosphere,  chemical  fumes, 
traumatism,  as  constant  picking  of  the  nose,  malignant  disease,  and  from 
ulcerations  attendant  upon  the  specific  infectious  fevers. 

Acute  abscess  of  the  septum  as  a  cause  of  thickening  should  be 
readily  diagnosed,  especially  so  in  view  of  its  acute  onset.  As  is  the  case 
with  all  suppurations,  there  must  have  been  opportunity  for  infection,  and 
this  is  afibrded  in  the  cases  under  consideration  by  traumatism,  infectious 
fevers, — notably  measles,  scarlet  fever  and  typhoid  fever, — erysipelas,  uric 
acid  diathesis,  and  tuberculosis.  The  fluctuating  character  of  the  swelling 
common  to  all  abscesses  is  present.  Localized  at  first,  the  pus  tends  to 
spread  beneath  between  the  perichondrium  and  the  septal  cartilage,  extend- 
ing even  to  the  tip  of  the  nose.  The  condition  will,  of  course,  be  associated 
with  all  the  usual  concomitants  of  acute  suppuration,  as  pain,  extensive 
swelling  of  adjacent  structures,  and  sometimes  suppurative  fever  If  the 
pus  is  not  evacuated  promptly,  destruction  of  cartilage  and  deformity  of 
nose  may  ensue. 

Chronic  abscess  is  not  attended  by  the  severe  subjective  phenomena 
of  the  acute  variet)-.      Indeed,  the  fluctuating  swelling  and  the  nasal  ob- 
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struction  to  which  it  gives  rise  may  be  the  only  symptoms.  It  usually  in- 
volves the  anterior  part  of  the  cartilaginous  septum,  and  is  secondary  to 
cartilaginous  disease  resulting  from  typhoid  fever,  syphilis,  or  tuberculosis* 

The  only  other  fluctuating  swelling  over  the  septum  is  hwmaioma, 
which  is  due  to  the  sudden  eflusion  of  blood  into  the  submucous  tissues, 
usually  the  result  of  traumatism.  The  history  of  the  case  should  prevent 
diagnostic  errors. 

NaHHl  Tiiiiiors.— Many  varieties  of  tumor  may  attack  the  nasai 
passages,  but  those  known  as  polypi,  and  consisting  of  mrxomaions  tissue » 
arc  so  much  more  frequent  than  the  others  as  to  have  mainly  engrossed 
professional  attention.  They  present  themselves  as  semi -transparent  masses, 
sometimes  single,  but  more  frequently  multiple,  and  usually  attached  by  a 
pedicle.  They  vary  in  size  from  the  smallest  possible  growth  to  one  fill- 
ing  the  entire  nasal  cavity,  even  to  the  extent  of  protruding  from  the  nos- 
tril. They  arise  most  frequently  from  the  middle  turbinated  body  or  adja- 
cent structures.  The  symptoms  produced  by  them  are  mainly  mechanical, 
ix\j  obstruction  of  respiration  and  its  attendant  reflex  phenomena. 

Fibromata  in  the  nasal  cavities  are  noteworthy,  mainly  because  of 
the  profuse  hremorrhages  to  which  they  give  rise,  and  the  attendant  ste- 
nosis and  deformities.  The  pressure  they  exert  shows  itself  externally, 
causing  deformities  of  the  face,  and  in  some  cases  they  have  produced  ex- 
ophthalmos. They  are  exceedingly  vascular,  and  the  slightest  interference 
with  them  causes  profuse  bleeding. 

Other  growths  of  the  nasal  cavities  include  enchondromata,  osteoma ta, 
exostoses,  adenomata,  cystomata,  angiomata,  and  the  malignant  growths. 

Fiinctional  Disturbaiiees. 

Olfactory  Disorders.— The  sense  of  smell  may  be  altered  patho- 
logically in  tJie  following  directions  : 

a.  Diminution  (Anosmia). 

b.  Increase  (Hyperosmia), 

c.  Alteration  (Parosmia). 

The  examination  of  the  olfactory  sense  is  rarely  part  of  a  clinical  in- 
vestigation, owing  mainly  to  the  fact  that  no  reliable  methods  of  examina- 
tion have  been  proposed,  and  the  absence  of  a  standard  which  may  be 
called  health.  For  the  present  we  are  obliged  to  rest  content  in  presenting 
to  the  patient  certain  odorous  substances,  selecting  such  as  do  not  give  off 
irritating  vapors,  as  ammonia,  and  relying  upon  the  patient's  statements  as 
to  whether  the  sensation  resulting  is  up  to  his  usually  healthy  standard. 
When  it  comes  to  the  examination  of  cases  in  which  alterations  of  the 
olfactory  sense  are  reported,  we  are  obliged  to  rely  entirely  upon  the  pa- 
tient's statements,  considering  them  in  the  same  category  as  subjective 
symptoms  generally. 
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(el)  Anosmia  is  common  in  all  diseases  of  the  nasal  cavities  in  which 
the  mucous  membrane  is  involved.  It  is  a  prominent  feature  of  acute  ca- 
tarrhal rhinitis,  and  of  atrophic  rhinitis.  In  the  former,  the  profuse  nasal 
secretion  prevents  the  odoriferous  particles  from  coming  in  contact  with 
the  mucous  membrane,  and  the  localized  inflammation  destroys  the  sensi- 
tiveness of  the  olfactory  terminal  fibres.  In  chronic  hypertrophic  rhinitis 
changes  in  the  terminal  nerve-filaments  are  probably  the  most  important 
factors,  as  they  are,  also,  in  atrophic  rhinitis.  In  the  latter  condition,  the 
nerve-fibres  undergo  such  extensive  degeneration  as  to  make  it  impossible 
for  the  patient  to  perceive  the  offensive  odor  emanating  from  him. 

Anosmia  may  also  find  its  origin  in  purely  nervous  lesions.  These 
include  local  brain  lesions,  as  tumor,  haemorrhage,  localized  softening, 
primar\^  degeneration  of  the  olfactor>^  bulbs  and  tracts,  ol factor}'  neuritis, 
olfactory  ner\'c  atrophy,  hysterical  disturbances,  and  congenital  defects.  The 
frequency  with  which  olfactor)^  disturbances  accompany  these  several  afiec- 
tions  is  not  known,  because  associated  symptoms  are  generally  so  obtrusive 
as  to  lead  to  ignoring  of  the  olfactory  sense  in  the  clinical  inv^estigation  of 
the  case.  Anosmia  from  nervous  causes  may  come  on  suddenly  or  slowly  ; 
it  may  be  preceded  by  irritative  phenomena,  i.i\,  by  hyperosmia  or  olfac- 
tory hypera:sthesia,  or  by  parosmia. 

Anosmia  from  disease  of  the  brain  maybe  due  to  direct  implication  of 
the  bulb  in  the  morbid  process,  or  it  may  be  produced  by  pressure  acting 
from  a  distance,  as  in  cases  of  tumor  of  the  centrum  ovale.  Again,  the 
disturbance  in  cases  of  brain  tumor  may  originate  in  an  olfactory  neuritis, 
comparable  in  every  way  to  optic  neuritis,  which  is  so  generally  regarded 
as  an  important  diagnostic  factor  in  the  recognition  of  intracranial 
growths.  It  is  believed,  also,  that  olfactory  disturbance  may  originate  in 
cortical  disease,  the  lesion  involving  the  olfactor>^  cortical  centre,  evidence  at 
hand  showing  this  to  be  the  tip  and  median  aspect  of  the  temporal  lobes. 

Olfactory  neuritis,  there  is  every  reason  to  believe,  may  originate  in 
any  of  the  causes  which  may  give  rise  to  a  similar  condition  of  the  optic 
and  auditor}'  ner\'es.  Thus,  it  may  be  symptomatic  in  tumor,  meningitis, 
and  certain  intoxications, — as  syphilis.  Most  cases  of  anosmia  of  neuritic 
origin  are  probably  preceded  by  a  stage  in  which  hyperosmia  is  a  feature. 

Anosmia  from  ner\'e  atrophy  is  rarely  recorded,  though,  judging  by 
analog}^  a  common  feature  of  some  diseases.  There  is  ever}'  reason  to 
believe  that,  were  examinations  more  carefully  conducted,  it  would  be  found 
in  many  cases  of  locomotor  ataxia. 

The  loss  of  smell  in  the  aged  is  probably  symptomatic  of  atrophy  of 
the  olfactory  nerve-fibres. 

Hysterical  anosmia  has  been  described  in  association  with  hemiancTis- 
thesia  from  the  same  cause.  In  such  cases,  the  loss  of  smell  is  usually  on 
the  same  side  of  the  body  as  the  remaining  sensory  disturbances. 
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Secondary  atrophy  of  the  olfactory  nerve  may  result  from  neuritis, 
just  as  may  atrophy  of  the  optic  nerve  follow  optic  neuritis. 

[S]  Hyperosmia  or  olfactory  hyperassthesia  may  originate  in 
irritative  lesions  involving  any  portion  of  the  olfactory  sense  apparatus. 
Thus,  it  may  constitute  one  of  the  phenomena  of  lesions  above  enumer- 
ated.    It  is  one  of  the  phenomena  of  hysteria,  in  addition, 

(r)  ParoBmia  is  a  common  symptom  of  irritative  lesions,  such  as 
tumors  or  inflammation  involving  the  olfactory  sense  organs.  It  is  observed 
clinically  with  especial  frequency  in  connection  with  cases  of  insanity,  many 
cases  of  melancholia,  paresis,  etc.^  being  characterized  at  their  onset  by 
olfactory  hallucinations.  In  epilepsy,  these  sensory  disturbances  may  con- 
stitute the  aura.  A  special  variety  of  parosmia  has  been  described  in 
which  the  patient  experiences  disgusting  odors,  and  is  known  as  cacosmia. 
Perversion  of  the  sense  of  smell  is  not  uncommon  in  hysterical  subjects. 

Common  sensation  of  the  nasal  cavities  is  occasionally  disturbed. 
There  may  be  anaesthesia,  hyperesthesia  or  parccsthesia,  Anresthesia  of  the 
nasal  mucous  membrane  is  a  very  rarely  observed  condition,  and  occurs 
mainly  in  association  with  disease  of  the  fifth  pair  of  nerves.  It  will  always 
be  associated  with  anaesthesia  in  other  localities.  The  sense  of  smell  re- 
mains undisturbed  excepting  there  be  vaso-motor  disturbances  with  exces- 
sive secretion,  in  which  case  there  may  be  a  partial  anosmia. 

Hyperaesthesia  of  the  nasal  mucous  membrane  is  common  in  a  number 
of  acute  and  chronic  inflammatory  affections.  As  a  purely  neurotic  symp- 
tom, it  is  observed  almost  exclusively  in  hysteria, 

Par^esthesia?  of  the  nose  are  comparatively  common,  though  rarely 
persistent.  They  are  manifestations  of  hysteria  and  insanity.  Occasionally 
they  constitute  the  sole  symptom.  The  sensations  complained  of  include  a 
sense  of  tickling,  or  stuflSness,  or  a  feeling  as  of  a  foreign  body  or  obstruc- 
tion of  some  kind. 

BBBSZing  may  be  said  to  be  a  nasa!  neurosis,  when  pathological. 
Under  normal  conditions,  the  act  is  excited  when  dust  or  other  foreign  mat- 
ter enters  the  nose.  There  are  conditions  which  increase  the  reflex  so  that 
paroxysms  of  sneezing  come  on  under  ver>'  slight  stimulation,  or,  indeed, 
without  any  stimulation.  Some  persons  will  get  ,sneezing  paroxysms  on 
looking  at  a  bright  light ;  and  I  know  of  one  case  in  which  they  come  on 
as  soon  as  the  dinner-bell  rings.  Cases  have  been  reported  in  which  sneez- 
ing was  a  very  annoying  symptom  during  pregnancy.  The  majority  of 
cases  of  abnormal  sneezing  are  found  on  examination  to  be  the  result  of 
local  conditions  readily  removable  by  mechanical  treatment. 

The  Nose  in  its  Relation  to  Other  Organs. — Much  has  been 
claimed  by  rhinotogists  as  to  the  influence  of  the  nose  in  the  production  of 
disease  in  other  portions  of  the  body.  Unprejudiced  examination  of  the 
subject  demonstrates  that  while  the  nose  is  an  important  disease-producing 
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oi^^an,  its  importance  is  nothing  like  as  great  as  the  rhinologist  claims.  Still 
it  is  important  enough  to  call  for  thorough  examination  in  a  very  important 
class  of  cases.  Asthma,  in  particular,  seems  to  be  excited  by  intra-nasal 
conditions,  and  may  be  cured  by  removal  of  the  same.  Many  cases  of 
epilepsy  have  been  reported  as  cured  by  rhinologists ;  but  so  far  as  my 
study  of  the  subject  goes,  the  claims  made  are  altogether  too  sweeping. 
Possibly  an  occasional  case  of  epilepsy,  one  in  many  thousands,  is  so  cured. 
To  one  experienced  in  the  observation  of  this  dread  disease,  the  many  fads 
for  its  cures,  as  advocated  by  a  diversity  of  specialists,  savor  of  the  veriest 
nonsense,  and  remind  us  of  the  fairy  tales  of  yore. 

There  is  no  doubt  that  the  eye  may  suffer  reflexly  from  nasal  disease ; 
the  especial  symptoms  resulting  in  this  connection  being  asthenopia,  con- 
junctival irritation,  keratitis,  and  lachrymation. 

Nasal  disorders  most  unquestionably  bear  an  important  relation  to  the 
sexual  apparatus.  Mackenzie,  of  Baltimore,  has  studied  this  subject  care- 
fully, and  has  formulated  the  following  propositions  : 

1.  In  some  women  with  healthy  nares,  congestion  of  the  nasal  cavern- 
ous tissue  takes  place  during  menstruation. 

2.  Nasal  swelling  may  take  the  place  of  the  menses. 

3.  The  nasal  mucous  membrane  becomes  more  susceptible  to  reflex- 
producing  impressions  during  menstruation. 

4.  These  conditions  are  also  found  during  pregnancy  at  the  periods 
corresponding  to  the  menses. 

5.  Epistaxis  may  occur  as  a  vicarious  menstruation. 

6.  There  is  sympathy  between  the  erectile  tissue  of  the  genital  tract 
and  the  erectile  tissues  of  other  portions  of  the  body. 

7.  Pathological  conditions  in  any  one  may  react  on  the  other. 

8.  Coryza  may  be  caused  by  excessive  venery. 

9.  Nasal  discharges  may  be  offensive  only  during  the  menses. 

10.  Utero-ovarian  disease  may  exert  an  important  influence  over  nasal 
catarrh. 

Nasal  Obstruction. — From  what  has  been  said  in  the  preceding 
pages,  the  agencies  which  may  give  rise  to  nasal  obstruction  may  be  sur- 
mised. It  is  well,  however,  to  repeat  them  at  this  time,  that  they  may  be 
seen  at  a  glance.     They  include 

(a)  Swelling  of  the  nasal  mucous  membrane. 

(b)  Enlargement  of  the  turbinated  bodies. 

(c)  Deflection  of  the  septum. 

(d)  Polypi  and  other  tumors. 

(e)  Synechias. 

(f )  Foreign  bodies. 

(g)  Parasites. 

(h)  Post-nasal  adenoids. 
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Nasal  obstruction  should  always  be  regarded  as  a  very  serious  matter, 
espedally  in  the  yoiing^.  The  deficient  aeration  resulting  from  the  imper- 
fect respiration  produces  impaired  nutrition.  This  is  seen  especially  in 
cases  of  post-nasal  adenoids.  The  long-continued  mouth-breathing  leads 
to  deformities  of  the  mouth,  to  say  nothing  of  the  semi -idiotic  facial  ex- 
pression engendered  by  the  half-open  mouth.  Owing  to  the  increased 
effort  required  for  inspiration,  mouth-breathing  children  often  take  on 
thoracic  deformities,  of  which  the  so-called  pigeon-breast  is  the  chief. 
Lastly,  but  by  no  means  the  least,  is  the  condition  known  as  aprosexia, 
which  is  characterized  by  inability  to  fix  the  attend  on  p  apparent  mental 
cnfeeblement,  and  general  mental  malnutrition.  Many  times  I  have  seen 
this  condition  disappear  on  the  relief  of  nasal  obstruction,  but  especially 
after  the  removal  of  post -nasal  adenoids.  These  children  are  often  believed 
to  be  naturally  stupid  or  semi-idiotic,  when  in  reality  the  nervous  system 
is  involved  only  as  a  secondary  condition,  the  nasal  obstruction  being 
primary. 

It  is  not  unusual,  also,  to  find  post-nasal  adenoids  the  explanation  for 
frequent  recurrences  of  **  colds*'  in  children  of  apparently  lymphatic  con- 
stitution. Perhaps  the  word  **  recurrence "  is  misapplied,  for  it  may  be 
truly  said  that  these  subjects  are  scarcely  ever  without  a  cold,  the  condition 
being  pracdcally  continuous. 

The  deficient  oxidation  arising  from  the  obstructed  respiration  some- 
times leads  to  urinary  deposits  of  uric  acid,  and  the  inevitable  though  fash- 
ionable diagnosis  of  Ittha-mia. 

Personally,  I  believe  that  this  lesion  is  a  more  important  reflex  cause 
of  symptoms  than  all  the  other  alleged  reflex  causes  combined.  When 
neglected  in  childhood,  they  may  be  the  foundation  for  aural  and  pharyn- 
geal difficulties  in  later  years. 

Pain  in  Nasal  Diseases. — Pain  is,  as  a  rule,  not  a  prominent  feature 
of  nasal  diseases.  In  acute  catarrhal  rhinitis  the  main  discomfort  arises 
from  the  sense  of  stuffiness,  as  is  also  the  case  in  chronic  catarrhal  and 
atrophic  rhinitis.  In  the  acute  variety  there  is  very  frequently  severe  frontal 
headache,  owing  to  involvement  of  the  frontal  sinuses.  Sinus  disease  is 
attended  with  pain  varying  in  severity  according  to  the  tension  under  which 
discharges  are  retained  in  the  affected  cavity.  Pain  extending  from  the 
throat  into  the  ear  is  present  when  the  catarrhal  process  has  invaded  the 
Eustachian  tubes.  Lupus  nodules  do  not  by  their  presence  or  growth 
cause  pain,  although  they  are  sensitive  to  the  manipulation  of  the  probe. 
Tubercular  rhinitis  is  painless.  The  principal  afiecttons  of  the  nose  painful 
in  character  include  glanders,  foreign  bodies  in  the  nasal  passages,  primary 
syphilis,  malignant  disease  and  cedematous  rhinitis.  The  history  of  the 
case  and  the  microscopic  examination  of  the  discharges  establish  the 
diagnosis  in  glanders.      Foreign  bodies  are  not  necessarily  painful,  though 
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the  suffering  is  at  times  severe,  especially  when  the  larvae  of  flies  have  been 
deposited.  Carcinoma  in  this  locality,  though  painful,  is  not  usually  as 
painful  as  are  similar  lesions  in  other  portions  of  the  body. 

Cough. — This  is  not  a  prominent  nasal  symptom.  When  it  is  asso- 
ciated with  nasal  diseases  it  is  produced  by  the  irritation  of  secretions  drop- 
ping from  the  post-nasal  space  into  the  pharynx.  It  may  arise,  however, 
by  reflex  irritation  of  the  turbinated  bodies  and  the  septal  mucous  mem- 
brane. A  dry,  tickling  cough  is  sometimes  obser\'ed  in  intumescent  rhinitis  ; 
but,  inasmuch  as  this  affection  is  often  associated  with  some  alteration  of 
voice,  it  is  more  than  likely  that  the  cough  is  due  to  an  associated  laryngeal 
irritation.  A  reflex  nasal  cough  has  been  described  by  Mackenzie  and 
others.  It  is  due  to  irritation  of  certain  portions  of  the  nasal  mucous 
membrane,  known  as  cough  areas.  It  is  found  in  association  with  septal 
thickenings,  turbinated  hypertrophies,  and  local  or  diffuse  congestions  and 
inflammations.  It  is  by  no  means  invariably  present,  however,  in  cases  of 
these  affections,  and  yet  it  is  sufficiently  frequent  to  demand  careful  exami- 
nation of  the  nose  in  cases  of  cough  not  explainable  on  other  hypotheses, 
and  resisting  ordinary  methods  of  treattment. 

Constitutional  symptoms  may  be  associated  with  nasal  affections,  but 
their  nature  is  not  such  as  to  give  them  a  diagnostic  value.  Thus  in  acute 
catarrhal  rhinitis  there  may  be  associated  some  slight  rise  of  temperature, 
and  sensations  of  creepiness  or  chilliness,  with  lassitude  and  general  aching. 
The  obstructed  breathing  of  various  chronic  affections  is  associated  with 
the  malnutrition  that  necessarily  follows  imperfect  respiration. 

Glanders,  diphtheria  and  measles  affect  the  nose,  and  are  associated 
with  marked  constitutional  disturbances,  which,  however,  are  identical  with 
the  same  class  of  symptoms  as  occur  in  all  cases  of  these  disorders. 


CHAPTER  X. 
THE  LARYNX. 

Examination  of  the  Larynx. 

Apparatus  Required. — The  apparatus  necessary  for  examination  of 
the  larynx  include  a  means  for  illumination,  a  reflecting  head-mirror,  sev- 
eral laryngeal  mirrors,  and  a  laryngeal  probe. 

The  Light. — Any  kind  of  light  may  be  employed  for  the  illumination 
of  the  larynx  when  the  observer  is  an  adept  in  the  art  of  laryngoscopy. 
Still,  skillful  as  well  as  less-practised  hands  find  special  means  for  illumina- 
tion necessary  to  accuracy.  Other  things  being  equal,  a  white  light  is 
probably  the  best,  as  tending  less  to  alter  the  actual  color  of  the  parts  in- 
spected. Hence  the  electric,  the  Welsbach  incandescent  and  bright  sun- 
light have  their  respective  advantages.  In  the  case  of  the  first  two  named, 
ground-glass  globes,  by  diffusing  the  light,  add  to  their  practicability.  As 
to  the  sunlight,  all  of  us  should  accustom  ourselves  to  its  use  as  well  as  to 
the  diffuse  daylight,  for  circumstances  must  arise  in  which  artificial  light  is 
unavailable. 

For  office  use,  numerous  devices  in  the  shape  of  gas-  and  lamp-brackets 
having  universal  movements  have  been  suggested.  Any  of  these  is  good, 
providing  the  bracket  is  freely  movable  in  all  directions,  and  providing  the 
light  carried  (Argand-gas-light,  incandescent  electric  with  ground-glass, 
Welsbach,  or  oil-lamp  with  small  circular  wick)  is  a  good  one.  Chimneys 
with  reflectors  and  bulls'-eye  condensing  lenses  have  been  suggested  as  a 
valuable  accessory  for  concentrating  the  light,  and  are  no  doubt  useful ; 
most  observers,  however,  find  them  unnecessary.  They  may  therefore  be 
dispensed  with  as  only  adding  to  the  numerous  paraphernalia  about  the 
office. 

The  Head-Mirror. — ^This  is  a  circular  concave  mirror  having  a  di- 
ameter of  three-and-a-half  inches,  and  a  focus  of  fourteen  inches.  At  its 
centre  is  a  small,  round  perforation.  Some  recommend  that  the  perfora- 
tion be  oval.  This  suggestion  is  not  a  practical  one  ;  for  the  mirror  being 
freely  movable  on  the  head,  and  its  position  being  altered  from  time  to  time 
in  the  course  of  the  examination,  destroys  any  theoretical  advantage  to  be 
derived  from  an  oval  perforation.  The  mirror  is  held  on  the  head  by  one 
of  the  numerous  devices.  The  best  is  probably  a  broad  belt  of  webbing 
with  padded  metal-shield  front  to  which  the  mirror  is  directly  attached ; 
other  suggestions  include  spectacle-frames  and  specially-constructed  springs. 
The  joint  uniting  the  mirror  with  the  retaining-apparatus  should  be  of  the 
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ball-and-socket  variety  and  unhampered,  so  as  to  be  freely  movable  in  all 
directions.  At  the  same  time»  it  must  be  so  constructed  that  it  can  be  re- 
tained permanently  in  any  position  desired. 

The  Laryngeal  Mirrors.^These  consist  of  small  circular  mirrors, 
ranging  in  size  from  one-half  inch  to  an  inch-and-a-quarter  in  diameter,  and 
affixed  to  a  shank-handle  at  an  angle  of  130^  to  135^.  Some  prefer  mirrors 
attached  to  a  shank  only.  When  used,  they  are  to  be  fastened  to  a  uni- 
versal handle.  Such  a  device  has  the  advantages  of  portability  and  some 
slight  economy;  but  not  of  convenience  in  office  work. 

The  Probe.^The  probe  has  but  limited  utility  in  lar>'ngeal  diagnosis, 
as  it  can  only  aid  in  determining  the  consistence  of  tumors  and  swellings, 
the  true  nature  of  which  is  not  rendered  clear  on  inspection.  As  most  of 
such  cases  should  be  treated  only  by  physicians  possessed  of  more  than 
ordinary  technical  skill,  it  may  be  said  that  the  laryngeal  probe  finds  no  place 
in  the  hands  of  the  general  practitioner. 

Method  in  Laryngeal  Examination.— Accuracy  of  result  is  to  be 
secured  only  by  attention  to  minute  details  as  to  position  of  patient  and 
operator,  the  light,  and  the  manipulation  of  instruments.  Even  then,  the 
examination  will  be  barren  of  results  unless  the  physician  has  a  proper 
conception  of  the  normal  parts,  and  then  systematically  looks  over  each  of 
these  to  discover  abnormalities  of  structure  and  function.  It  is  a  ver>* 
common  mistake  on  the  part  of  the  beginner  to  take  no  note  of  lesions  of 
the  mouth,  soft  palate,  tonsils  and  pharynx,  before  proceeding  with  his 
lar>'ngoscopic  examination.  It  most  be  remembered  that  laryngeal  lesions 
of  certain  diseases  present  most  confusing  resemblances  to  each  other, — so 
great,  in  fact,  as  to  require  in  very  many  instances  all  the  aid  we  can  derive 
from  the  objective  appearances  of  other  parts  than  the  larynx,  as  well  as 
from  the  history  of  the  case  and  the  general  condition  of  the  patient.  A 
knowledge  of  information  of  this  character  is  advisable  before  examining 
the  larynx,  because  it  aids  to  a  quicker  interpretation  o(  what  is  obsenxd. 
At  the  same  time,  any  preconceived  notions  thus  formed  concerning  the  case 
should  not  lead  to  carelessness  in  laryngoscopy.  Special  chairs  are  useless. 
The  patient  is  to  be  seated  opposite  the  operator,  with  the  illumination  to 
one  side  and  on  about  a  le\'el  with  the  ear.  As  to  the  side  at  which  the 
light  is  to  be  placed,  there  are  different  tastes.  Most  prefer  the  light  to  be 
to  the  left  of  the  patient,  while  some  claim  that  the  opposite  side  renders 
less  likely  any  interference  with  the  illumination  by  the  examining  right 
hand  of  the  physician.  The  patient  is  directed  to  throw  his  head  back 
somewhat  and  protrude  his  tongue ;  then,  with  the  head-mirror,  the  fauces 
are  well-illuminated.  Now  the  tongue  is  grasped  between  the  forefinger 
and  thumb  of  the  left  hand  by  the  operator,  and  gentle  traction  made  upon 
that  organ.  Due  care  must  be  taken  not  to  injure  the  tongue  by  too  much 
pressure  on  the  fr^num  by  the  edges  of  the  lower  incisor  teeth.     A  laryn- 
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geal  mirror  of  the  largest  size,  adapted  to  the  throat  under  examination, 
should  be  selected  and  well  warmed  over  the  flame,  the  face  of  the  mirror 
being  next  to  the  source  of  heat.  It  is  then  introduced  in  the  phar>^nx, 
with  its  reflecting  surface  downwards.  The  handle  of  the  mirror  should  be 
grasped  as  a  pen -hoi  den  If  the  above  manipulations  are  properly  per* 
formed,  the  larj^ngcal  image  is  brought  into  view. 

In  order  to  secure  a  firm  grasp  of  the  tongue,  a  small  napkin  or  doiley 
should  first  be  folded  about  the  tip  of  the  organ.  If  a  patient  objects  to 
these,  thinking  of  the  possible  mouths  in  which  they  have  been  used  pre- 
viously, a  strip  of  gauze  bandage  may  be  employed.      In  order  to  let  both 

Fir*s.  50  and  51, 


Sectional  view,  showing  ihe  position  of  the  head  of  the  patieiU  and  of  the  laryngeal  mirror,  which 
M'ill  give  the  minimum  amount  of  view.  The  laryngoscopic  image  in  such  a  case  is  represented 
in  the  smaller  figurtf  ai  the  side,  51. 

hands  of  the  operator  be  free,  the  i>atient  may  be  taught  to  hold  his  tongue 
himself,— although,  for  examination  purposes  alone,  this  is  rarely  necessary. 

Proper  w^amiing  of  the  laryngeal  mirror  is  important,  because,  if  the  cold 
instrument  is  inserted,  the  moisture  of  the  breath  will  at  once  condense  on 
its  surface  and  fog  the  same,  making  it  impossible  to  obtain  a  clear  image. 
After  warming  the  mirror,  its  temperature  should  always  be  tested  on  the 
operator's  hand,  lest  it  be  too  hot  for  the  patient's  welfare  or  too  cool  for  the 
purpose  desired. 

As  large  a  mirror  as  can  be  skillfully  introduced  is  advisable,  because 
it  will  aff'ord  a  view  over  a  larger  surface.  Such  mirrors,  however,  may  be 
resented  when  the  fauces  are  contracted  or  are  unduly  irritable. 
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On  introducing  the  mirror,  it  should  be  carried  through  the  mouth 
without  touching  any  of  the  parts  until  it  enters  the  fauces,  when  its  posterior 
surface  should  rest  against  the  soft  palate  and  uvula,  pushing  the  latter 
backwards  and  somewhat  upwards.  Care  must  be  taken  not  to  permit  its 
edge  to  touch  the  posterior  wall  of  the  phar>mx.  If  the  lar^^ngeal  image 
does  not  come  at  once  into  view,  the  hand  holding  the  mirror  should  be 
raised  or  the  handle  of  the  mirror  rotated  slightly  until  the  proper  position 
is  obtained.  Throughout  these  manipulations,  the  hand  must  be  kept  to 
one  side  and  out  of  the  line  of  vision. 


Fui^,  52  and  53. 


Section&l  view,  showing  the  position  of  the  head  of  the  patient  and  of  the  liuyDgenI  mirror,  which 
will  give  a  full  amount  of  view.  The  laryngoscopic  irniige  in  such  n  case  h  represented  in  the 
smaller  figare  at  ibe  side,  53.     This  and  Figs,  50  and  51  after  Lennox  Browne. 

Errors  in  Laryngoscopic  Technique.— Although  laryngoscopy  is 
a  very  simple  process,  failures  to  obtain  satisfactory  views  of  the  lar>^nx  are 
not  uncommon  with  beginners.  These  arise  from  one  of  the  following 
causes  :  i,  undue  haste  ;  2,  imperfect  illumination  ;  3,  clumsiness  in  manip- 
ulation of  instruments  or  in  holding  the  tongue  ;  4,  officiousness  of  manner, 
thus  getting  the  patient  nervous  and  excited  ;  5,  excessive  irritability  of  the 
fauces  ;  6,  the  dorsum  of  the  tongue  is  not  sufficiently  depressed  ;  7,  en- 
larged tonsils  ;   8,  pendulous  epiglottis. 

It  is  necessary  to  bear  in  mind  that,  excepting  in  tlie  hands  of  those 
of  wide  experience,  the  laryngoscope  does  not  give  information  to  be  taken 
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in  at  a  glance.  Each  part  to  be  shortly  mentioned  must  be  carefully  in- 
spected, and  its  functional  condition  determined.  It  must  also  be  remem- 
bered that,  if  the  image  does  not  spring  into  view  at  once,  the  angle  of  the 
mirror  to  the  vertical  must  be  altered  until  a  view  is  obtained.  It  is  impor- 
tant that  the  fauces  be  properly  illuminated  before  the  mirror  is  introduced, 
and  the  operator  trained  in  maintaining  the  light  in  that  position.  It  is 
always  better  to  have  the  head-mirror  so  placed  that  the  operator  shall 
look  through  its  central  perforation.  If  the  first  attempt  does  not  meet 
with  success,  it  is  wise  to  withdraw  the  mirror  and  make  a  second  one  in  a 
few  seconds  or  so.  The  irritability  of  the  fauces  in  some  patients  is  suffi- 
ciently great  to  make  satisfactory  examination  impossible,  although  the 
skill  of  the  operator  in  handling  his  instruments  may  have  some  influence 
in  lessening  this  evil.  It  may  be  readily  overcome,  however,  by  having  the 
patient  suck  lumps  of  ice  for  fifteen  or  twenty  minutes  before  the  examina- 
tion, or  by  anaesthetizing  the  fauces  with  a  two  per  cent,  cocaine  spray. 
Habit  is  a  very  important  factor  here,  as  most  persons  lose  their  faucial  ir- 
ritability after  repeated  manipulations  of  the  parts.  The  up-riding  of  the 
tongue  is  to  be  obviated  by  having  the  patient  take  a  deep  breath,  or  hold 
his  own  tongue  while  the  operator  pushes  the  dorsum  down  with  a  tongue- 
depressor.  Failure  arising  from  tonsillar  hypertrophy  is  to  be  overcome 
only  by  using  a  small  mirror.  Sometimes  this  source  of  trouble  is  insur- 
mountable. If  the  uvula  is  elongated  and  obstructs  the  view,  then  a  large 
mirror  should  be  used,  and  so  placed  that  it  pushes  the  uvula  to  one  side 
or  supports  it  above.  The  difficulty  arising  from  a  pendulous  epiglottis  is 
not  always  overcome  with  facility.  Sometimes  the  mere  pronunciation  of 
**  it,''  or  coughing  with  the  mirror  in  situ,  is  sufficient  to  raise  the  part  and 
bring  the  larynx  into  view.  In  still  other  cases  it  is  necessary  to  direct  the 
patient  to  throw  his  head  well  backwards  and  bring  the  mirror  close  to  the 
posterior  pharyngeal  wall,  and  somewhat  more  vertical  than  usual.  At 
the  same  time  the  observer  keeps  his  eyes  well  above  the  level  of  the  pa- 
tient's mouth.  In  some  cases  all  of  these  devices  fail,  and  then  it  is  neces- 
sary to  use  a  retractor  to  raise  the  epiglottis. 

The  method  of  laryngoscopy  as  above  described  affords  a  view  of  the 
anterior  wall  of  the  larynx.  Killian  has  offered  an  invaluable  suggestion 
for  inspection  of  the  posterior  wall  of  the  organ  and  the  posterior  ends  of 
the  cords  and  underneath  their  surface.  The  patient  is  made  to  stand, 
with  his  head  bent  well  forward.  The  examiner  kneels  and  holds  the 
mirror  well  up  against  the  uvula.  By  this  device  the  posterior  wall  of  the 
larynx  and  the  trachea  as  far  as  the  bifurcation  may  be  inspected.  This 
method  is  not  very  easy  of  execution,  as  the  position  of  the  examiner  is  far 
from  comfortable,  and  the  light  does  not  come  from  a  suitable  direction. 

Autoscopy  of  the  larynx  is  a  modern  adaptation  of  the  oldest 
method  of  laryngoscopy.    The  patient  is  seated,  with  chest  thrown  forward 
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and  head  bent  somewhat  backwards.  A  specially-constructed  tongue- 
mirror  with  electric-light  attachment  is  employed  to  draw  the  tongue  very 
much  forward,  when  the  examiner  can  look  directly  into  the  larynx  and 
see  its  posterior  part,  the  arytenoids,  and  sometimes  the  posterior  portion 
of  the  cords  and  part  of  the  trachea.  The  method  is  advised  as  especially 
applicable  to  children  under  anaesthesia.  Of  late,  Kirstein,  to  whom  the 
modem  application  of  the  instrument  method  is  due,  has  dispensed  with 
the  autoscope,  and  in  its  place  uses  a  specially-constructed  tongue-spatula. 
**  For  the  sake  of  description,  we  distinguish  between  the  tongue  portion 
of  the  instrument  and  the  handle.  The  distal  end  of  the  tongue  part,  for 
a  distance  of  5  cm.,  is  bent  downward,  the  amount  of  this  curve  being 
equal  to  i  cm.  In  other  words,  if  looked  at  in  a  profile  view,  the  distal 
5  cm.  form  the  segment  of  a  circle,  with  a  radius  of  13.5  cm.,  to  which 
the  proximal  straight  portion  of  the  spatula  forms  a  tangent.  At  its  free 
distal  extremity  there  is  a  shallow  notch,  so  as  to  admit  of  its  more  ready 
adaptation  or  approximation  against  the  median  glosso-epiglottic  ligament.** 
Kirstein  lays  considerable  stress  upon  the  exact  amount  of  cur\'ature  of 
this  part  of  the  instrument.  If  the  curve  is  insufficient,  autoscopy  of  the 
larynx  in  many  cases  is  not  successful  when  it  would  succeed  with  a  more 
suitable  instrument,  because  the  pressure  on  the  tongue  necessar>'  for  the 
raising  of  the  epiglottis  fails.  On  the  other  hand,  if  the  bend  be  too  pro- 
nounced, the  spatula  is  useless.  He  gives  the  following  measurements, 
which  appear  to  satisfy  the  requirements  :  **  The  length  of  the  tongue  por- 
tion from  the  notched  extremity  to  the  handle-shoulder  is  about  1 1  cm., 
the  breadth  is  about  15  mm.,  and  the  thickness  about  3  mm.  The  edges 
of  the  spatula  must  be  well  rounded.*' 

The  Laryngeal  Image. — ^With  proper  examination-technique  the 
following  structures  are  rendered  visible  :  The  epiglottis,  superior  and  lat- 
eral glosso-epiglottic  folds,  the  vallecula,*,  the  vocal  cords,  the  chink  of  the 
glottis,  the  anterior  wall  of  the  trachea,  the  bifurcation  of  the  trachea  (in 
exceptionally  favorable  cases),  the  ventricular  bands,  the  ventricle  of  Mor- 
gagni,  the  arytenoid  cartilages,  the  interar>tenoid  space,  the  aryteno-epi- 
glottidean  folds,  the  cartilages  of  Wrisberg  and  Santorini,  and  the  pyriform 
sinuses. 

An  extensive  anatomical  description  of  these  is  out  of  place  here,  but 
their  location  and  relations  may  be  readily  understood  by  consulting  the 
annexed  diagrams  (p.  340),  which  give  a  good  conception  of  the  positions 
of  the  vocal  cords  in  the  production  of  tones  from  the  lowest  to  the  highest. 

What  to  Observe. — When  making  an  examination,  special  attention 
should  be  paid  to  the  following  points  :  i,  the  color  of  the  lar>'ngeal  mu- 
cous membrance ;  2,  the  form  and  contour  of  the  various  parts  of  the 
larynx ;  and,  3,  the  functional  activity  of  the  vocal  cords  during  phonation 
and  respiration. 
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Each  of  these  factors  is  to  be  studied,  bearing  in  mind  the  anatomical 
structures  entering  into  the  composition  of  the  larynx  and  its  functions. 
Clinically,  the  kirymx,  it  must  be  remembered,  consists  of  mucous  mem- 
brane, cartilages,  connective  tissue,  articulations,  muscles,  ner\'es,  and 
vocal  cords,  so  constructed  as  to  constitute  the  organ  for  voice-production, 
and  a  most  important  portion  of  the  respiratory  tract.  If,  then,  its  structure 
is  sufficiently  altered  by  disease  to  disturb  its  functions,  the  results  are  dis- 
ordered voice  or  difficult  respiration,  or  both. 

Knowing,  then,  the  anatomical  structures  making  up  the  larynx,  we 

Fin.  55. 
Fig.  54. 


Laryngeal  image.  T  T,  loiigue  ■  V  l\  ventric- 
ular bands  ;  L,  epiglottis  ;  S  S,  carulages  of 
Santorini;  V  V,  vocal  cords ;  W  W,  cartilages 
of  Wrisi-^rg. — After  Lennox  Browne. 

Fig.  56. 


Laryngeal  image-  T  T,  tongur  ;  P  P.  ventric- 
ular bands  ;  L,  epiglonis  ;  S  S^  cartilftge,s  of 
Sanlorini ;  V  V,  vocal  cords;  W  VV,  cartilages 
of  Wrisberg. — Afler  Lennox  Browne, 


Fig,  57. 


Fig.  58. 


Laryngeal  image. — After 
Letinox  Lirowne, 


Laryngeal  image. — After 
Lennox  Browne. 


Latyngeal  image.  T  T^  tongue  ; 
P  P,  ventncular  bands  ;  L, 
epiglottic  ;  V  V,  vocal  cords  ; 
S  S,  cartilages  of  Santorint  ; 
W  W,  cajtilages  of  Wrissbcrg, 
—  After  Lennox  Browne. 

are  able  to  state  that  its  diseases  are  those  peculiar  to  the  individual  tissues 
above  mentioned^  and  these  are  to  be  summarized  as  follows  : 

f.  Mucous  membranes,  including  subjacent  connective  tissue. 

a.  Anaemia. 

b.  Active  hyperaemia, 

c.  Passi%'e  hyperemia. 

d.  Harmorrhages  and  hasmorrhagic  extravasations. 

e.  CEdema. 

f.  Acute  catarrhal  inflammation. 
g*  Chronic  catarrhal  inflammation. 
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2.  Cartilages. 

a.  Perichondritis. 

b.  Necrosis  or  abscess  resulting  from  (a). 

3.  Articulations. 

a.  Rheumatism. 

b.  Anchylosis. 

4.  Nerves. 

a.  Paralysis. 

b.  Spasm. 

Involving  the  distribution  of  the 
Superior  laryngeal  nerves,  or 
Recurrent  laryngeal  ner\'es. 

5.  Muscles. 

a.  Rheumatism. 

b.  Under-  or  over-action,  according  to  the  presence  of  one  or  the 

other  of  the  nervous  disturbances  above  mentioned.  These 
disturbances  of  the  nerves  and  muscles  are  exhibited  mainly 
in  alterations  in  the  movements  of 

6.  The  vocal  cords,  which,  being  covered  by  mucous  membrane,  are 

also  liable  to  the  various  pathological  conditions  of  that 
tissue. 

7.  Any  of  the  laryngeal  tissues  is  liable  to 

a.  Ulcerations,  which  may  be 

i.  Simple, 
ii.  Syphilitic, 
iii.  Tubercular, 
iv.   Malignant. 
V.   Lupoid. 

b.  Tumors. 

i.   Papilloma, 
ii.  Fibroma, 
iii.  Carcinoma. 

iv.   Mucous  polypi  from  cystic  dilatation  of  glands. 
Symptoms  of  these  various  lesions  as  occurring  in  the  larynx 
must  include — 

r.  Symptoms  of  the  pathological  conditions  per  se, 

2.  Symptoms  of  these  pathological  conditions  as  modified  by  the  pecu- 

liar construction  of  the  larynx. 

3.  Symptoms  pointing  to  deranged  laryngeal  function. 

After  this  digression,  let  us  return  to  a  study  of  the  pathological  condi- 
tions evident  on  laryngoscopy.  I  said  that  the  color  of  the  mucous  mem- 
brane should  be  noted.  Normally,  the  laryngeal  mucous  membrane  is  a 
pale  pink  or  red  ;  the  epiglottis  exhibits  a  slightly  yellowish  hue ;  and  the 
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vocal  cords  a  pearly  white,  bordering  somewhat  on  the  pinkish.  The 
healthy  parts  are,  however,  very  susceptible  to  slight  influences ;  hence  it 
is  not  unusual  to  find  the  normal  redness  increase  in  density  after  the  slight 
manipulations  of  examination.  A  knowledge  of  this  fact  is  necessary,  to 
avoid  errors. 

I .  Changes  in  the  Color  of  the  Mucous  Membrane.— An  increased 
redness  is  observed  in  any  condition  producing  hypersemia  or  inflammation 
of  the  mucous  membrane.  The  differentiation  of  these  two  processes  is 
made  by  the  recognition  of  slight  puffiness  or  swelling  in  the  latter.  In 
the  majority  of  cases  it  is  a  simple  catarrhal  laryngitis ;  in  acute  cases  it  is 
almost  certainly  so.  This  fact,  however,  should  not  deter  the  observer 
from  searching  for  other  lesions,  especially  in  chronic  cases, — bearing  in 
mind  that  they  may  be  found  when  least  expected.  The  mucous  mem- 
brane inflammation  may  be  an  associated  condition  of  one  of  the  acute  in- 
fections,— notably  of  typhoid  fever,  measles,  and  variola.  It  may  be  the 
initial  stage  of  a  chronic  infection,  namely,  syphilis.  It  may  have  originated 
in  the  habits  of  the  individual,  as  excessive  indulgence  in  tobacco.  It  may 
be  due  to  the  inhalation  of  irritating  vapors  or  of  a  dust-laden  atmosphere. 

A  pale,  lustreless,  grayish  color  of  the  laryngeal  mucous  mem- 
brane is  sometimes  seen  in  old  cases  of  catarrhal  inflammation.  Such  a 
state  is  due  to  atrophy  of  the  structures. 

Chronically  inflamed  laryngeal  mucous  membrane  with  a  constant 
tendency  to  relapse,  and  accompanied  by  ragged  ulceration  of  the  vocal 
cords,  is  strongly  presumptive  of  syphilis.  It  is  especially  liable  to  occur 
during  the  interval  between  the  secondary  and  tertiary  stages  of  that  disease. 

A  slight,  persistent,  unilateral  congestion  appearing  on  one  vocal  cord 
in  a  person  past  the  age  of  forty  may  mark  the  beginning  of  a  malignant 
growth. 

Passive  hyperssmia  of  the  larynx  may  be  observed  in  conjunction 
with  uncompensated  heart  lesions,  and  in  cases  of  intra-thoracic  tumors. 

The  redness  may  invade  the  mucous  membrane  as  a  whole,  or  be  lim- 
ited to  parts  of  the  same.  Circumscribed  redness  seems  to  be  more  com- 
mon in  the  chronic  catarrhs. 

Grayish-red  or  whitish-yellow  elevations  surrounded  by  an  inflamma- 
tory areola  suggest  mucous  patches  of  syphilis.  These  lesions  are  ex- 
ceedingly rare  ;  indeed,  some  laryngologists  deny  their  existence. 

Localized  anaemia  of  the  larynx  without  evidences  of  anaemia  of 
the  external  surface  must  be  regarded  as  suggestive  of  the  possible  future 
advent  of  laryngeal  tuberculosis,  especially  if  associated  with  a  similar  con- 
dition of  the  phar>'nx.  Pallor  of  the  laryngeal  mucous  membrane  is  also 
observed  in  chlorosis,  pernicious  anaemia,  leukaemia,  and  secondary  anaemias. 
Here  associated  conditions  establish  the  true  character  of  the  case. 

Discharges  on  the  Laryngeal  Mucous  Membrane. — A  scanty 
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mucous  or  muco-purulent  discharge  may  be  observed  on  the  mucous  mem- 
brane in  cases  of  acute  or  chronic  catarrhal  laryngitis,  whether  primary  or 
secondary. 

HaBmorrhagic  erosions  may  occur  in  conjunction  with  inflammatory 
processes  of  high  grade.  Submucous  extravasations  have  been  obser\'ed 
as  a  result  of  asphyxia,  purpura,  and  other  constitutional  haemorrhage- 
producing  affections,  eg,,  the  essential  anaemias.  Actual  haemorrhage 
points  indisputably  to  an  opening  into  a  blood-vessel,  as  from  ulceration, 
tumor,  or  vascular  degeneration. 

2.  Structural  Alterations.— These  include  tumefaction  and  other 
changes  in  the  soft  parts  without  abrasion  of  the  mucous  surface,  abra- 
sions and  ulcerations,  abscess,  oedema,  tumors,  malformations,  and  foreign 
bodies. 

{a)  Tumefactions. — Generalized  and  localized  swelling  of  the  mucous 
membrane  is  observed  in  connection  with  catarrhal  inflammation.  Indeed, 
as  already  stated,  it  constitutes  the  change  which  enables  one  to  differenti- 
ate a  simple  hyperaemia  from  actual  inflammation.  It  may  be  limited  to 
individual  parts  or  structures  of  the  larynx.  Its  recognition,  unless  ex- 
ceedingly well-marked,  demands  that  the  observer  be  thoroughly  acquainted 
with  the  contour  of  the  normal  larynx.  Especially  is  this  true  when  the 
swelling  is  evenly  distributed.  When  localized,  it  may  be  almost  nodular. 
Sometimes  it  is  rough  and  uneven,  owing  to  enlargement  of  the  papillae 
and  glands.  Such  conditions  are  especially  liable  to  occur  in  connection 
with  long-standing  catarrhs.  They  are  almost  always  associated  with  simi- 
lar changes  iti  the  pharynx.  Sometimes  the  thickening  of  the  mucous 
membranes  is  so  great  as  to  constitute  polypoid  or  nodular  excrescences, 
which  conditions  will  be  mentioned  shortly,  when  treating  of  tumors. 

When  the  thickening  involves  the  vocal  cords,  these  bodies  appear  as 
if  they  had  a  well-marked  rounded  swelling  on  their  upper  surfaces.  In 
other  cases  the  edges  of  the  cords  are  uneven,  and  may  give  the  appear- 
ance to  careless  observers  of  actual  loss  of  tissue.  These  changes  are  found 
in  chronic  lar>'ngeal  catarrh. 

Sometimes  both  true  and  false  vocal  cords  present  a  granular  appear- 
ance, due  to  the  formation  of  nodules  of  var>'ing  size.  This  condition  is 
believed  to  be  the  result  of  a  hyperplasia  of  the  epithelium,  in  conjunction 
with  hypertrophy  of  the  submucous  tissues.  It  occurs  only  in  the  impover- 
ished and  badly-nourished,  living  under  bad  hygienic  conditions.  It  is  re- 
garded as  the  local  counterpart  of  granular  ophthalmia,  and  hence  has  been 
designated  trachoma  of  the  cords. 

{S)  Abrasions  and  Ulcerations.— When  studying  ulcerations  of  the 
larynx,  note  their  number,  size  and  location,  the  character  of  their  surfaces, 
edges  and  areola,  and  study  the  facts  thus  observed  in  connection  with  the 
rest  of  the  laryngeal  and  constitutional  symptoms  of  the  case. 
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Simple  abrasion  of  surface  undoubtedly  occurs  in  acute  and  chronic 
laryngeal  catarrhs.  The  mucous  membrane,  delicate  as  it  is  in  the  normal 
state,  is  even  more  so  when  inflamed.  It  is  to  be  expected,  then,  that  the 
acts  of  coughing  and  clearing  the  lar>mx  of  secretions  under  such  circum- 
stances must  work  some  injur>^  In  the  majority  of  instances,  the  abrasions 
are  too  slight  to  be  detected  by  the  larj^igoscope. 

The  true  ulcerations  include  those  of  syphilis,  tuberculosis,  and 
lupus.  Ulceration  from  syphilis  may  occur  during  either  the  secondary  or 
tertiary  stages  of  the  disease.  Those  of  the  secondarv"  stage  are  generally 
superficial,  and  not  infrequently  associated  with  the  cutaneous  lesions  of 
that  period  ;  very  often  they  are  multiple.  Sometimes  they  extend  and 
coalesce,  forming  a  large  ulcer,  which  presents  a  grayish  base  and  well-de- 
fined edges,  and,  on  healing,  a  depressed  cicatrix,  which  is  regarded  as  char* 
acteristic. 

Superficial  erosions  of  the  vocal  cords,  posterior  surface  of  the 
epiglottis,  and  ventricular  bands,  associated  with  a  brownish  mottled  appear* 
ance  of  the  vocal  cords,  occur  in  the  secondar)^  stage  of  syphilis. 

Tertiary  ulceration  is  generally  indicated  by  a  single  lesion  which 
may  occur  in  any  part  of  the  larj'nx,  though  more  frequently  situated 
in  the  upper  portion  of  the  organ.  It  frequently  involves  the  epiglottis, 
the  entire  substance  of  which  may  be  destroyed.  Another  not  infrequent 
location  for  the  ulceration  is  along  the  aryepiglottic  fold  to  the  ventricular 
band.  Very  characteristic  of  all  tertiary  syphilitic  ulcerations  of  the  lar>'nx 
is  their  tendency  to  the  production  of  deformities,  owing  to  their  peculiar 
cicatrices. 

Tubercular  Ulcerations. — Tubercular  ulcers  are  generally  multiple, 
and  are  of  much  slower  development  than  the  syphilitic  variety.  They  are 
generally  preceded  by  a  pale,  lustreless,  opaque  thickening  of  the  mucous 
membrane.  Their  favorite  location  is  in  the  lower  and  posterior  portions  of 
the  lar>'nx.  As  they  do  not  heal,  there  is  no  tendency  to  cicatrix  formation  ; 
and  for  this  reason,  and  the  additional  one  of  their  superficial  depth,  de- 
formities are  unlikely,  no  matter  how  widespread  the  destruction  of  tissue. 
Their  true  nature  is  established  by  the  associated  tubercular  disease  of  the 
lungs  and  the  discovery  of  Koch^s  bacillus  in  the  discharges. 

Lupoid  ulcerations  are  rarely  if  ever  observed  in  the  larynx,  except- 
ing in  connection  with  similar  ulcerations  elsewhere,  i\^.,  on  the  skin  and 
in  the  pharynx.  Of  course  this  fact  avails  us  little  if,  as  sometimes  happens, 
the  lupoid  ulceration  is  located  in  the  larynx  primarily.  It  resembles  the 
tubercular  ulceration  more  closely  than  any  other  variet>% — indeed,  may  be 
indistingui.shable  from  it.  Lupus  shows  a  veiy  slowly  progressive  tendency, 
advancing  in  some  directions,  healing  in  others.  Hence,  some  cicatrization 
is  observed.  Nodular  formations  characterize  the  earlier  stages  of  the 
pathological  process,  but,  owing  to  the  absence  of  loeal  symptoms,  may 
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escape  discovery.  These  nodules  soften,  become  what  has  been  described 
as  of  **an  apple-jelly  appearance,"  and  then  ulcerate.  Like  tubercular 
ulcers,  we  find  a  worm-eaten  appearance.  Unlike  tubercular  processes,  dis- 
tortion is  often  a  prominent  feature.  Cicatricial  stenosis  and  dyspnoea  often 
arise.  When  it  attacks  the  epiglottis,  it  is  the  free  margin  of  that  structure 
which  is  invaded.     The  vocal  cords  are  usually  the  last  part  to  be  affected. 


Tabular  Differentiation  of  Syphilitic  and 

of  the  Larynx. 

Syphilitic. 

S>'phililic  lesions  elsewhere;  his- 
tory of  infection. 

Usually  single. 

Ix>calized  unilateral  swellings,  or 
by  gummatous  growths. 

Generally  larger  than  tubercular 
ulcers. 

Anterior  surface  and  free  edge  of 
epiglottis  ;  upper  portion  of  the 
lar>'nx. 


Associated  conditions. 

Number  of  ulcers. 
Preceding     mucous 
membrane  changes. 
Size. 

Favorite  locations. 


Symmetry. 

Deformity. 
Appearance  of  ulcer. 


Secretions. 


Haemorrhage. 

Pain. 

Respiration  and  voice. 


Cicatrices. 


Generally  unilateral. 

Great  and  varied. 

Deep,  cleanly  cut,  well-defined 
shelving  walls ;  inflammatory- 
areolae,  extending  in  depth. 

Relatively  scant;  slow  accumula- 
tion.    Fcetid  odor. 

Rare. 

Slight  or  absent. 

Unless  vocal  cords  are  involved, 
voice  not  impaired. 

Stellar ;  cicatrices  obser\'ed  on 
pharynx  and  elsewhere.  Start 
from  edge  of  ulcer. 


Tubercular  Ulceration 

Tubercular. 
IHilmonary  tuberculosis. 

(lenerally  multiple. 
Peculiar  lustreless,  opaque  thicken- 
ing. 


Ix>wer  and  posterior  portions  of  the 
lar}*nx  and  ventricular  bands ; 
lower  and  anterior  surface  of 
epiglottis. 

Bilateral  ulceration  favors  tubercu- 
losis. 

Absent  or  slight. 

Surrounded  by  anaemic  mucous 
membrane ;  more  shallow  ;  worm- 
eaten  appearance ;  spreads  later- 
ally ur  in  serpiginous  manner. 

Profuse;  accumulates  with  rapid, 
ity ;  contains  tubercle  bacilli. 
Peculiar  sweetish  odor. 

Common. 

Severe. 

Respiration  embarrassed  and  voice 
feeble  from  associated  chest  con- 
dition. 

No  tendency-  to  cicatrization. 


Laryngeal  leprosy,  with  ulceration,  is  a  rarely-observed  condition. 
It  almost  never  occurs  until  sufficient  time  has  elapsed  to  render  the  cutane- 
ous lesions  sufficiently  well-marked  to  make  the  diagnosis  unquestionable, 
aside  from  the  lar>'^ngeal  condition.  As  in  lupus,  the  ulceration  is  preceded 
by  formation  of  nodules,  which  form  the  basis  for  the  disintegration  of 
tissue.  The  ulcers  are  at  first  small  and  rounded,  and  elevated  above  the 
contiguous  mucous  membrane.  They  have  been  compared  by  De  la  Sota 
to  syphilitic  mucous  patches.  They  are  apt  to  extend  in  depth  and  involve 
the  cartilages.  Here  it  bears  a  resemblance  to  the  tertiary  syphilitic  ulcer- 
ations.    From  mucous  patches  the  lesions  are  to  be  differentiated  by  their 
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grayish-red  color.  Leprous  patches  are  apt  to  be  anaesthetic ;  syphilitic, 
the  reverse.  Finally,  we  have  the  therapeutic  test,  which  should  be  tried 
in  every  doubtful  case  before  coming  to  a  positive  conclusion. 

The  ulceration  of  malignant  disease  presents  no  differential  diag- 
nostic features.  Indeed,  such  are  rarely  necessary,  for  the  tumor  usually 
makes  its  presence  known  before  the  ulcerative  stage  has  been  reached. 
In  the  case  of  carcinoma,  the  disintegration  of  tissue  is  due  to  the  abund- 
ance of  cell  proliferation,  rather  than  to  friction  of  the  parts.  The  exca- 
vations are  fissured  or  crater-like,  especially  in  encephaloid  cancer.  In 
epithelioma  the  ulcerations  are  more  superficial.  Glandular  involvement 
is  rare  ;  still,  when  it  does  occur,  it  does  so  early  in  the  progress  of  the 
case.  Sarcoma  frequently  exhibits  points  of  erosion  ;  ulceration  seldom 
occurs. 

(c)  Abscess. — Abscess  here,  as  in  other  localities,  shows  itself  as  a 
rounded,  symmetrical,  fluctuating  tumor.  It  must  always  have  been  pro- 
duced by  infection  by  the  bacteria  of  suppuration,  and  hence  is  secondary  to 
other  conditions,  as  perichondritis,  foreign  bodies,  or  malignant  disease. 
The  preceding  history,  and  especially  the  progress  of  the  case,  constitute 
important  diagnostic  factors. 

(d)  (Edema. — ^As  ordinarily  employed,  the  term  "oedema  of  the 
larynx  "  is  restricted  to  a  condition  in  which  oedema  is  practically  the  only 
local  symptom.  It  is  exhibited,  as  a  rule,  in  three  distinct  serous  sacs, 
viz. :  one  starting  on  the  posterior  surface  of  the  epiglottis  and  extending 
until  it  involves  the  glosso-epiglottic  fossae,  and  the  others  formed  by  the 
distention  of  the  aryepiglottic  folds.  In  the  mirror  it  is  seen  as  three  dis- 
tinct swellings,  the  mucous  membrane  covering  of  which  is  tense,  semi- 
glassy,  and  partly  transparent.  In  their  midst  is  a  triangular  opening,  the 
remains  of  the  glottic  chink. 

(Edema  without  other  marked  local  changes  occurs  most  frequently 
as  a  manifestation  of  renal  disease.  A  relaxed  state  of  the  mucous  mem- 
brane, of  course,  favors  its  occurrence.  It  may  also  be  the  result  of  venous 
obstruction  arising  from  the  pressure  of  an  aneurysm  or  other  tumor  in  the 
cervical  or  upper  thoracic  regions.  Angio-neurotic  oedema  may  exception- 
ally attack  the  larynx.  It  is  due  to  a  vaso-motor  paresis,  and  occurs  in 
neurotic  subjects.  It  is  usually  associated  with  similar  changes  on  the  cu- 
taneous surface. 

CEdema  in  conjunction  with  other  local  manifestations  is  to  be  recog- 
nized by  the  presence  of  local  or  diffuse  swellings  having  the  appearance 
above  described.     They  are  due,  of  course,  to  vascular  stasis. 

(e)  Tumors. — These  may  be  either  malignant  or  benign.  The  latter 
are  the  more  common,  and,  while  existing  in  great  variety,  are  in  practi- 
cally every  case  either  papilloma,  fibroma  or  cystoma. 

Papilloma. — These  may  be  either  single  or  multiple,  usually  pedun- 
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culated,  and  situated  by  preference  on  the  vocal  cords,  especially  on  their 
anterior  thirds.     They  never  infiltrate. 

Fibromata  are  nearly  always  single,  and  may  be  either  sessile  or  pe- 
dunculated. They  generally  originate  in  an  inflammatory  thickening  of 
the  fibrous  basis  of  the  vocal  cords,  and  are  manifested  as  white,  pink, 
cherry-red  or  bluish  tumors,  with  a  smooth  surface.  They  are  generally 
situated  on  the  anterior  half  or  at  about  the  middle  of  a  vocal  cord.  The 
pedicle  may  be  sufficiently  long  to  permit  the  tumor  to  drop  into  the  sub- 
glottic space,  in  which  case  a  correct  diagnosis  may  not  be  made. 

Oystomata  result  from  obstruction  of  the  orifices  of  the  muciparous 
glands,  especially  on  the  dorsal  surface  of  the  epiglottis.  They  are  shown 
as  smooth,  tense,  globular,  semi-translucent  tumors  covered  with  light-red 
or  grayish-pink  mucous  membrane.  Usually  small,  they  may  be  sufficiently 
large  to  seriously  embarrass  respiration. 

McJig^ant  growths  include  carcinomata  and  sarcomata.  Bosworth 
uses  the  term  **  grumous  "  as  best  calculated  to  describe  the  appearance  of 
sarcomata,  which  he  says  appear  as  **  soft,  irregularly-rounded,  pinkish,  or 
more  often  grayish,  semi-opaque  tumors,"  distorting  the  soft  parts. 

Oarcinomata  being  due  to  cell  infiltration,  the  extent  of  the  patho- 
logical process  is  always  greater  than  inspection  would  indicate.  This  is 
made  manifest  by  unusual  disturbance  of  function  from  involvement  of  the 
muscles  and  articulations.  The  tumor  itself  is  shown  as  a  broadly-infiltrat- 
ing mass,  irregular  in  outline,  distorting  the  parts,  and  sooner  or  later  ac- 
companied by  ulceration  of  the  character  already  described.     (Vide  supra.) 

Malignant  disease  in  its  early  stages  may  appear  as  a  diffuse  infiltrating 
growth  with  uneven  surface,  as  a  dirty-white  or  whitish-gray  oblong  wart 
on  one  vocal  cord,  or  as  an  uneven  fringe-like  outgrowth  from  the  cord. 

(/)  Malformations  of  the  larynx,  and  other  minor  defects,  are  not 
infrequent.  They  are  sufficiently  obvious  to  any  one  at  all  acquainted  with 
the  normal  appearances  of  the  larynx  ;  and,  owing  to  this  and  their  great 
variety,  a  description  of  them  here  is  not  advantageous. 

(g)  Foreign  bodies  are  not  to  be  diagnosticated  by  the  laryngoscope 
unless  favorably  located.  Their  discover}',  therefore,  must  in  the  majority 
of  cases  depend  upon  the  histor>'  of  the  case  and  the  associated  symptoms. 
Sometimes,  when  the  body  itself  is  not  visible,  its  location  will  be  suggested 
by  a  localized  tumefaction,  the  cause  of  which  is  evident  from  the  history 
of  the  case. 

3.  Functional  Activity  of  the  Vocal  Cords  During  Phonation 
and  Respiration. — In  the  beginning,  let  me  impress  upon  the  reader, 
when  examining  the  functional  activity  of  the  vocal  cords,  that  he  do  not 
neglect  their  movements  during  respiration.  Attention  to  this  point  will 
save  many  a  diagnostic  error. 

The  functions  of  the  vocal  cords  may  be  disturbed  by  reason  of  altera- 
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tions  in  their  structure,  and  by  impjatrment  of  the  functions  of  the  nerves 
which  innervate  thetr  muscles.  The  larynx  derives  its  nervous  supply  from 
two  sources, — the  superior  laryngeal  and  the  recurrent  laryngeal  nerves. 
Both  are  branches  of  the  pneu  mo  gastric.  The  former  is  a  sensory  nerve 
of  the  larynx,  and,  in  addition,  supplies  the  crico-thyroid  and  arytenoid 
muscles.  The  recurrent  laryngeal  supplies  the  remaining  muscles  of  the 
larynx.  This  nerve  has  close  anatomical  relations  with  the  subclavian  ar- 
tery^ {on  the  right  side),  the  aorta,  right  pulmonary  apex,  trachea,  and 
cesophagus,  which  must  be  borne  in  mind  when  attempting  to  solve  many 
of  the  clinical  problems  in  which  disturbance  of  its  functions  enter. 

Normal  Position  and  Movements  of  the  Vocal  Cords.— When 
the  patient  is  breathing  quietly,  the  vocal  cords  should  lie  midway  between 
the  positions  of  adduction  and  abduction,  conv^erg^ing  anteriorly  and  sepa- 
rated posteriorly.  They  are  wider  separated  than  m  the  so-called  '*  cadav- 
eric position/'  because  of  a  persistent  reflex.  On  phonation,  the  vocal  cords 
come  into  close  or  exact  apposition  in  the  median  line.  On  deep  inspira- 
tion^ they  separate  widely  at  their  posterior  extremities. 

Loss  of  Motor  Functions  of  the  Vocal  Cords.— (^?)  During 
phonation  the  vocal  cords  remain  in  the  position  of  inspiration. 
This  shows  a  paralysis  of  the  crico-arytenoidei  lateralis,  arj^tenoidei  trans- 
versus.  and  the  thyro-arytenoidei  intern  us  and  extern  us,  or  adductor  muscles 
of  the  cords.  This  condition  is  almost  always  bilateral.  It  is  often  functional, 
as  in  hysteria,  and  may  occur  in  conjunction  with  the  general  weakness  of 
such  diseases  as  phthisis  and  anaemia,  and  it  has  been  observed  as  one  of  the 
phenomena  of  catarrhal  laryngitis  from  infiltration  of  the  muscles.  It  is 
rarely  complete.  When  unilateral  it  is  due  to  local  causes,  and  may  then 
be  due  to  cold,  small -pox,  or  syphilis.  In  bilateral  paralysis  of  hysterical 
origin  the  onset  is  sudden  ;  after  lasting  an  indefinite  time,  the  paralysis 
departs  as  suddenly  as  it  came.  When  the  trouble  arises  from  other  causes, 
the  onset  is  in  keepins  with  the  pathological  process  producing  it. 

{if)  The  anterior  extremities  of  the  cords  come  together  dur- 
ing phonation;  the  posterior  do  not  ;— leaving  a  small  triangular  opening 
in  that  locality.     This  shows  that  the  ar)lenoidei  trans versi  are  affected* 

(r)  The  vocal  cords  come  together  at  both  extremities,  ifni 
remain  scparaiid  at  ihe  middle,  forming  an  oval -shaped  chink.  The 
thyro-arytenoidei  interni  are  paralyzed*  This  condition  is  often  due  to 
overstraining  the  voice,  or  to  catarrhal  laryngitis  in  anaemic  or  neurotic 
subjects. 

A  similar  condition  may  be  produced  by  improper  use  of  the  voice, 
and  is  one  of  the  most  frequent  causes  which  affect  the  clearness  and  car- 
rying qualities  of  the  voice  of  public  speakers,  producing  what  is  known  as 
a  weak  '*  breathy  "  or  non -resonant  tone.  The  failure  of  the  vocal  bands 
to  close  allows  too  much  air  to  escape  before  the  tone  is  produced. 
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U/)  A  Double  Elliptic  Glottic  Clmik  is  Formed  During  Pho- 
nation, — This  signifies  paralysis  of  the  arytenoidei  traosversi  and  the  thy- 
roar>tenoidei  intcrni. 

{/')  One  or  both  vocal  cords  are  observed  in  the  median  line 
during  quiet  respiration,  and  do  not  depart  therefrom  during  deep  in- 
spiration. There  is  loss  of  power  of  the  abdoctor  muscles  (crico-ar>*te- 
noidei  postict).  This  condition  may  be  due  to  pressure  on  the  recurrent 
laryngeal  nerve  of  aneurj^sm  or  tumor  in  the  neck  or  thoracic  cavity,  en- 
larged mediastinal  glands,  pleuritic  thickening  (right  side),  central  nen'e 
lesions,  disease  of  the  pneumogastric  or  spinal  accessor)*  at  the  base  of  the 
brain,  cerebral  syphilis,  bulbar  paralysis,  tumors  of  the  brain,  bulbar  hem- 
orrhages or  thickening  of  the  dura  mater,  neuritis  from  t>phoid  fever,  diph- 
theria, pneumonia,  rheumatism,  grippe,  lead  or  arsenic, 

(/)  During  Quiet  Respiration,  Phonation,  and  Deep  Inspira- 
tion, One  or  Both  Vocal  Cords  Remain  Fixed  in  the  Cadaveric 
Position. — This  shows  complete  paralysis  of  one  or  both  recurrent  lar\'n- 
geal  nerv^es.  The  majority  of  cases  of  recurrent  lary^ngeal  paralysis  are 
unilateral.  When  left-sided,  aneurj^sm  of  the  arch  of  the  aorta  is  suggested. 
The  most  frequent  cause,  however,  is  disease  of  the  ner\^e  in  its  course 
through  the  neck,  being  much  more  exposed  on  the  right  than  on  the  left 
It  may  also  result  from  central  disease  (lesions  involving  the  pyramids, 
olivar}'  bodies  and  restiform  bodies,  and  the  floor  of  the  fourth  ventricle), 
as  in  haemorrhage,  endarteritis,  disseminated  sclerosis,  or  locomotor  ataxia. 

Bilateral  recurrent  palsy  Is  in  the  vast  majority  of  instances  due  to 
cerebral  disease.  Still,  cases  have  been  observed  in  which  it  resulted  from 
pericardial  effusion. 

Consideration  of  Other  than  the  Laryngoscopic 
S3rniptoms  of  Laryngeal  Disease* 

I.  Pain. — Pain  is  not  a  prominent  feature  in  the  majority  of  cases  in 
w^hich  the  lar>'nx  is  diseased.  As  a  rule,  the  patient  complains  of  a  sensa- 
tion of  mere  stufBness  or  discomfort.  For  example,  it  is  not  severe  in 
acute  catarrhal  lar>^ngitis,  the  patient  complaining  only  of  a  sense  of  raw^- 
ness,  burning,  or  slight  cutting.  Still,  this  statement  is  not  of  universal 
application,  for  severe  pain  has  been  experienced  in  acute  laryngitis,  espe- 
cially when  occurring  in  persons  of  rheumatic  diathesi^s. 

It  is  slight,  also,  in  the  majority  of  cases  of  laryngeal  syphilis.  Excep- 
tionally, it  may  be  severe. 

It  amounts  to  a  mere  soreness  in  most  cases  of  lar\'iigeal  lupus. 

It  is  severe  and  sharp  in  malignant  disease,  laryngeal  tuberculosis,  and 
perichondritis.  In  malignant  disease,  the  pain  frequently  shoots  into  the  ears, 
being  propagated  thence  by  the  auricular  branches  of  the  pneumogastric. 
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The  majority  of  laryngeal  pains  are  aggravated  by  external  pressure 
over  the  larynx,  and  during  attempts  at  phonation  and  deglutition. 

2.  ParsBsthesise. —These  include  burning,  tickling,  itching  and 
other  sensations,  feeling  as  of  a  foreign  body  in  the  larynx,  and  the  globus 
hystericus. 

Burning,  tickling,  itching,  pressure,  etc.,  are  observed  in  many  cases 
of  catarrhal  condition,  and  in  neuroses.  A  sensation  as  of  a  foreign  body 
in  the  larynx  may  persist  after  the  foreign  body  has  been  removed,  either 
because  of  the  hysterical  temperament  of  the  patient  or  because  the  foreign 
body  has  produced  a  local  tumefaction  which  still  persists.  It  is  also 
present  in  many  cases  of  laryngeal  oedema. 

The  globus  hystericus  consists  of  a  sensation  as  of  a  lump  or  ball 
rising  in  the  throat,  exciting  a  desire  to  swallow.  It  occurs  in  connection 
with  emotional  states  of  mind  in  hysterical  subjects,  and  is  apt  to  be  asso- 
ciated with  numerous  hysterical  symptoms.  It  is  observed  in  hysteria, 
hypochondriasis,  and  chlorosis. 

3.  H}'persBsthesia — Laryngeal  hyperaisthesia  is  made  evident  by 
the  irritability  of  the  larynx  to  slight  excitation.  Thus  the  inhalation  of 
cool  air,  or  phonation,  excites  a  tickling  in  the  organ,  with  desire  to  cough. 
Sometimes  the  irritability  is  so  great  that  the  mere  passage  of  food  over 
the  closed  glottis  is  sufficient  to  excite  spasmodic  coughing  fully  as  severe 
as  may  be  observed  when  food  escapes  accidentally  into  the  normal  larynx. 
Laryngeal  hyperaesthesia  is  observed  in  all  diseases  of  the  organ,  but  is 
most  frequently  observed  in  connection  with  acute  catarrhal  laryngitis  and 
in  the  early  stages  of  phthisis.  It  sometimes  exists  as  a  purely  nervous 
phenomenon,  as  in  hysteria.  In  infants  it  may  occur  from  reflex  irritation 
of  dentition.  Laryngeal  hyperaesthesia  sometimes  attends  acute  pharyn- 
gitis, and  also  chronic  pharyngitis  when  dependent  upon  excessive  addiction 
to  alcohol. 

4.  Ansesthesia. — Anaesthesia  of  the  larynx  may  be  either  functional 
or  organic.  When  the  former,  it  is  due  to  hysteria.  This  form  is  rarely 
observed  in  this  country,  at  least.  Organic  anaesthesia  always  means  a 
suspension  of  the  functions  of  the  superior  laryngeal  nerves,  and  may  con- 
stitute one  of  the  clinical  phenomena  of  post-diphtheritic  paralysis,  bulbar 
paralysis,  general  paralysis  of  the  insane,  tumors  of  the  brain,  and  loco- 
motor ataxia.  It  is  apt  to  be  attended  by  paralysis  of  the  muscles  inner- 
vated by  the  superior  laryngeal  nerve.  It  is  recognized  by  the  insensitive- 
ness  of  the  laryngeal  mucous  membrane  to  manipulations,  as  with  a  probe. 

5.  Dysphagia. — Difficulty  in  swallowing,  when  due  to  laryngeal  dis- 
ease, is  the  result  cither  of  food  finding  its  way  into  the  larynx,  causing 
choking,  or  of  pain  produced  by  the  contraction  of  the  laryngeal  muscles 
in  closing  the  glottis  ;  hence  it  is  observed  in  connection  with  all  destruc- 
tive ulcerations  of  the  epiglottis,  in  all  cases  in  which  the  epiglottis  is  fixed, 
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in  marked  laryngeal  hypera^sthesia,  and  in  acute  inflammation  of  the  epi- 
glottis. Tn  some  cases  of  laryngeal  oedema,  difficulty  in  swallowing  is  the 
result  of  obstruction  ;  in  others,  food  escapes  into  the  larynx  from  defective 
closure  of  the  glottis.  ' 

The  term  **  swallowing  the  wrong  way  "   is  applied  to  the  escape  of  • 

food  mto  the  lar>'nx  during  deglutition.     In  health  it  cannot  occur  except-  j 

ing  when  a  person  is  off*  his  guard,  as  he  may  be  when  laughing  during  the 
act  of  swallowing.  It  also  occurs  when  the  pharynx  and  larynx  are  anaes- 
thetic, owing  to  the  break  in  the  sensory  portion  of  the  reflex  arc  of  which 
the  mechanism  closing  the  glottis  is  the  motor-part.  I 

6.  Disturbances  in  Plionation.— These  may  all  be  included 
under  the  one  term  **  aphonia,"  or  loss  of  voice,  of  which  the  various  dis-  i 

turbances  really  constitute  different  degrees  of  intensity  or  severity.     Thus,  | 

we  may  note  changes  in  the  force  of  the  voice,  alterations  in  its  pitch,  and 
changes  in  its  quality.     Under  the  latter  head  we  may  also  refer  to  stam-  • 

mering  of  the  vocal  cords  and  diplophonia. 

In  the  beginning,  let  us  emphasize  the  points  of  distinction  between 
aphonia,  anarthria  and  aphasia.  Aphonia  is  a  simple  loss  of  voice ;  the 
patient  can  pronounce  words,  but  does  so  with  a  whispering  voice.  In 
anarthria  the  power  of  articulation  is  lost  owing  to  paralysis  of  the  tongue, 
the  organ  presiding  over  this  function.  Phonation  is  perfect.  In  aphasia 
there  is  loss  of  the  power  of  speech  from  disease  of  the  speech-centres  in 
the  brain,  the  movements  of  the  larynx  and  tongue  being  preserved. 

Aphonia  occurs  in  all  diseases  which  interfere  with  the  motility  of  the 
vocal  cords  or  cartilages  to  which  the  same  are  attached,  and  in  diseases 
characterized  pathologically  by  swelling  of  the  mucous  membrane  of  the  , 

larynx ;  in  other  words,  conditions  which  prevent  sufficient  approximation 
of  the  cords,  or  by  changes  which  diminish  the  lumen  of  the  larynx  and  in- 
terfere with  the  column  of  air  passing  through  that  organ.  Hence  it  occurs  ' 
in  connection  with  the  various  paralyses  and  anchyloses  of  lar}ngeal  carti- 
lages, and  in  diseases  occluding  in  whole  or  in  part  the  lar>'nx, — as  acute 
and  chronic  catarrhs,  cedema,  tumors,  perichondritis,  and  ulcerations. 
Sometimes  the  change  in  voice  amounts  to  but  a  simple  hoarseness,  while 
in  more  severe  cases  the  patient  cannot  speak  above  a  feeble  whisper. 

In  chronic  lar>'ngitis  the  aphonia  is  usually  worse  in  the  morning, 
the  patient  almost  always  regaining  a  certain  amount  of  power  after  he 
has  used  his  voice  for  a  time.  Owing  to  the  alterations  in  the  structure 
of  the  cords,  more  muscular  effort  is  required  in  bringing  them  into  action  ; 
hence  the  voice  tires  easily  and  becomes  feeble. 

In  laryngeal  tuberculosis  the  degree  of  aphonia  is  sometimes  dispro- 
portionately severe  to  the  local  lesions.  Indeed,  aphonia  may  occur  in 
pulmonary  tuberculosis  independently  of  any  laryngeal  involvement.  This 
is  explained  by  the  involvement  of  the  right  recurrent  lar>'ngeal  ncr\'e  by  ^j 
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pleuritic   thickening,  or  by  pressure  upon  one  or  both  recurrent  laryngeal 
nerves  by  enlarged  bronchial  glands. 

One  very*  interesting  variety  of  aphonia  not  mentioned  in  the  above  is 
that  arising  from  mental  influences.  It  is  well  illustrated  in  the  aphonia 
occurring  from  anger  and  other  forms  of  mental  excitement ;  also  in  hys- 
teria. The  latter  is  characterized  by  such  loss  of  voice  that  the  patient 
cannot  speak  above  a  whisper,  and  yet  the  power  to  give  a  normal  cough 
is  retained.  It  comes  on  suddenly,  as  a  rule,  and  after  lasting  an  indefinite 
period,  is  apt  to  disappear  as  rapidly  as  it  came. 

Changes  in  the  force  of  the  voice  are  more  likely  to  depend  upon 
general  rather  than  upon  local  conditions.  Like  aphonia,  it  may  be  the 
result  of  mental  influences.  Many  a  patient  will  consciously  or  uncon- 
sciously speak  in  feeble  tones,  and  need  only  be  aroused  to  use  the  voice 
with  normal  force.  From  substantive  disease  it  Is  especially  apt  to  occur  in 
all  diseases  which  weaken  the  general  muscular  tone,  i\^.,  phthisis  without 
laryngeal  involvement,  and  cholera.  It  may  also  be  encountered  in  painful 
laryngeal  diseases,  the  patient  speaking  feebly  to  save  discomfort. 

The  pitch  of  the  voice  is  due  to  the  rate  of  the  vibrations  of  the  v^ocal 
cords.  Hence  it  may  be  altered  by  conditions  which  affect  their  motor-power, 
tenseness  and  thickness,  and  the  force  with  which  air  is  impelled  through 
the  glottis. 

Alterations  may  be  produced  by  structural  changes  in  the  larj^ngeal 
structures,  generally  by  conditions  which  influence  the  tense  muscles  of  the 
vocal  cords,  and  to  inflammatory  changes  in  the  mucous  membrane  cover- 
ing the  cords,  and  in  the  cords  themselves.  The  pitch  is  lowered  by  con* 
ditions  which  relax  the  mucous  membrahc,  and  w^eaken  the  nervous  or 
muscular  systems,  or  makes  the  tense  condition  of  the  vocal  cords  and 
consonating  cavities  painful. 

A  cracked  voice  in  talking  is  due  to  an  involuntarj' change  from  the 
chest  to  the  falsetto  voice  as  a  result  of  the  miperfect  co-ordination  of  the 
movements  of  the  vocal  cords,  and  changes  in  the  form  of  the  lar>'nx, 
trachea  and  other  consonating  cavities.  It  is  noted  especially  in  males  at 
puberty,  when  the  form  of  the  larjmx  is  changing ;  but  it  may  persist 
throughout  life. 

Changes  in  the  quality  of  the  voice  may  result  from  any  altera- 
tions in  the  cords  and  consonating  cavities.  These  may  be  so  extreme  as 
to  deprive  it  of  every  musical  quality,  and  make  it  a  mere  noise  for  the 
enunciation  of  words.  The  nasal  twang  is  observed  when  the  pharyn- 
geal and  nasal  cavities  are  not  completely  cut  off*  in  vocalization.  When, 
in  acute  nasal  catarrh,  the  passage  of  air  through  the  nose  is  prevented, 
the  condition  known  as  "talking  through  the  nose"  is  observed.  When, 
in  addition  to  the  nasal  obstruction,  there  is  swelling  of  the  soft  palate  and 
tonsils,  the  well-known  guttural  voice  occurs.     Changes  in  the  walls  of  the 
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cliest,  as  in  the  emaciation  of  phthisis,  produce  the  well-known  hollow 
voice  of  that  condition. 

Stammering  of  the  vocal  cords  is  a  term  applied  to  a  condition  in 
which  the  patient  is  able  to  phonate  ;  but  the  act  is  accompanied  by  spas- 
modic contractions  of  the  cords  producing  sudden  interruption  of  the  voice, 
but  not  interfering  with  articulation. 

Diplophonia  is  a  condition  in  which  the  pitch  or  qualities  of  the  two 
vocal  cords  are  not  in  unison.  It  is  due  to  conditions  which  cause  the 
vocal  cords  to  vibrate  differently,  according  to  the  degrees  of  tenseness  or 
thickness  of  those  structures,  or  to  partial  paralysis  of  one  vocal  cord,  the 
other  one  being  normal.  It  sometimes  dei>ends  upon  a  division  of  the 
rima  glottidis  into  anterior  and  posterior  o[>enings  by  small  morbid  growths, 
accumulations  of  mucus»  or  an  irregular  action  of  the  muscles. 

7.  Con^li. — Lar>^ngeal  disease  may  be  accompanied  by  a  variety  of 
coughs,  but  the  one  generally  regarded  as  characteristic  is  of  brassy,  bark- 
ing quality,  generally  described  as  croupy,  because  most  frequently  observed 
in  that  disease. 

Nearly  as  frequently  observed  is  a  dr>'  cough,  noticed  in  acute  ca- 
tarrhal laryngitis  and  in  the  early  stages  of  phthisis.  It  is  very  harassing, 
and  seems  to  be  provoked  by  tickling  sensations  in  the  larynx. 

A  dry,  hoarse  cough  is  obsen'cd  in  cases  of  chronic  larj^ngitis. 

A  cough  with  whoop  or  one  in  which  the  act  of  coughing  is  followed 
by  a  peculiar  sound  in  inspiration  occurs  in  whooping-cough.  It  is  often 
followed  by  retching  and  vomiting. 

Finally,  we  have  the  purely  nervous  cough,  which  may  be  either 
paroxysmal  or  continuous.  It  occurs  in  sexual  neurasthenics,  hypochon- 
driacs, boys  at  pubcrt>\  and  in  those  addicted  to  the  excessive  use  of 
tobacco.  It  sometimes  follows  diphtheria,  and  occurs  in  the  course  of 
chlorosis.      It  is  generally  worse  when  the  patient  is  under  observation, 

8.  Ex|ieetoratioii,"*The  expectoration  accompanying  the  great 
majority  of  cases  of  laryngeal  disease  is  scanty  in  quantity,  and  clear  and 
starchy  as  to  quality.  This  statement  applies  with  especial  force  to  the 
catarrhal  affections.  When  profuse  in  this  class  of  cases,  tracheal  or  bron- 
chial inv^olvement  is  suggested.  Occasionally,  purulent  sputum  is  expelled 
from  the  larynx.  This  is  observed  in  the  destructive  diseases,  as  perichon- 
dritis and  all  varieties  of  ulceration.  When  these  are  accompanied  by  ne- 
crosis of  the  lar^^ngeal  cartilages,  the  sputum  may  be  very  offensive  in 
odor  :  especially  is  this  so  in  syphilitic  and  cancerous  di.seases. 

Dry  crusts  of  inspissated  mucus  may  be  expelled  from  the  larynx 
in  a  condition  which  has  been  described  as  analogous  to  atrophic  nasal 
catarrh,  and  has  been  called  ozaena  of  the  larynx. 

HaBmorrhagic  sputum  is  comparatively  uncommon  as  proceeding 
from  the  larynx.     Mucus  streaked  with  small  lines  of  blood  is  occasion- 
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ally  observed  in  acute  laryngitis  after  violent  paroxysms  of  coughing.  In 
such  cases  small  varicosities  may  be  observed  by  the  aid  of  the  laryngo- 
scope. The  same  symptom  obtains  in  chronic  laryngitis,  in  which  affection 
expectoration  of  pure  blood  also  may  take  place. 

Blood  changes,  as  in  acute  infections,  purpura,  leukaemia,  chlorosis, 
and  pernicious  anaemia,  are  occasionally  the  cause  of  actual  haemorrhage 
from  the  larynx ;  but  in  these  cases  the  haemorrhage  is  nearly  always 
sufficiently  restricted  in  quantity  to  leave  the  primary  disease  as  the  most 
prominent  factor.  Laryngeal  haemorrhage  may  also  result  from  haemo- 
philia, cirrhosis  of  the  liver,  and  dilatation  of  the  heart. 

It  is  important,  in  studying  laryngeal  haemorrhage  clinically,  to  bear 
in  mind  that,  like  loss  of  blood  from  other  localities,  it  is  an  accident  hav- 
ing surgical  aspects — brought  about,  it  is  true,  by  a  mechanical  change 
often  slight,  but  rendered  possible  by  previous  alterations  in  the  blood,  or 
by  degeneration  or  erosions  of  vessels. 

Sometimes  the  blood  escapes  by  diapedesis.  Under  such  circum- 
stances the  seat  of  haemorrhage  may  be  any  portion  of  the  laryngeal  cavity, 
although  it  is  observed  proceeding  from  either  the  ventricular  bands  or 
vocal  cords.  When  due  to  erosion,  it  is  observed  most  frequently  at  the 
posterior  insertion  of  the  cords,  or  on  the  anterior  surface  of  the  arytenoid 
cartilages. 

Sometimes  the  haemorrhage  is  submucous.  .  As  a  rule,  these  extrava- 
sations are  small ;  but  they  may  be  sufficiently  large  to  produce  blood 
tumors,  which,  in  turn,  excite  obtrusive  dyspnoea. 

9.  Dyspncea. — Laryngeal  dyspnoea  is  always  due  to  obstruction,  and 
this  may  be  brought  about  by 

a.  Spasm. 

b.  Inflammatory  swelling  of  the  mucous  membrane  of  the  larynx. 

Pseudo-membranous  formations  in  the  larynx,  as  in  diph- 
theria, a  frequent  and  dangerous  cause. 

c.  CEdematous  swelling  of  the  laryngeal  tissues. 

d.  Tumors. 

e.  Foreign  bodies. 

f  Cicatricial  contractures  after  syphilitic  and  lupoid  ulcerations. 

g.   Paralysis  of  the  adductors. 

h.   Paralysis  of  the  abductors. 

i.  Disease  of  surrounding  structures,  which  diminish  the  lumen 
of  the  larynx  by  pressure. 
While  laryngeal  dyspncea  always  proceeds  from  obstruction,  it  is  hard 
to  say  what  degree  of  stenosis  is  necessary  to  cause  difficult  breathing. 
High  grades  of  dyspncea  have  been  observed  when  the  patency  of  the 
larynx  seemed  hardly  impaired,  while  respiration  remained  comparatively 
easy   in    what    was   apparently  an    almost    complete   stenosis.      Nervous 
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influences,  circulatory  conditions,  inaccurate  observations,  and  the  idio- 
syncrasies of  the  patient,  doubtless  afford  the  explanation  of  anomalous 
&cts. 

The  symptoms  of  laryngeal  dyspnoea  are  characteristic,  and  serve  to 
distinguish  it  clearly  from  that  arising  from  other  causes.  It  is  in  the  ma- 
jority of  cases  inspiratory  as  to  time.  A  loud,  stridulous  sound  is  observed 
on  inspiration ;  expiration  is  silent  but  prolonged.  The  larynx  falls  and 
rises  with  the  acts  of  respiration.  The  head  is  thrown  backwards,  and 
the  neck  straightened.  All  soft  parts  about  the  trachea  and  thorax  recede 
in  inspiration.  This  is  observed  especially  in  the  suprasternal  notch  and  in 
the  intercostal  spaces,  and  by  sinking  in  of  the  epigastrium.  The  patient 
is  c)^anotic,  or  has  an  ashy-gray  color.  He  finally  becomes  unconscious 
from  carbonic  acid  poisoning.  He  may  be  bathed  in  a  cold  perspiration. 
The  respiration-rate  is  not  increased ;  indeed,  it  becomes  slower  and  slower 
as  the  condition  progresses,  until  finally,  before  death,  it  consists  of  mere 
gasps.     The  heart-action  is  increased  in  frequency  throughout. 

Dysnpoea  from  tracheal  disease  is  also  obstructive,  and  consequently 
bears  a  certain  resemblance  to  that  originating  in  the  larynx.  The  position 
of  the  patient  is,  however,  different.  The  head  is  bent  forward  instead  of 
backwards.  The  larynx  does  not  move  up  and  down  with  respiration,  and 
the  retraction  of  the  soft  parts  on  either  side  of  the  trachea  is  limited  to 
the  parts  below  the  point  of  obstruction. 

The  acuteness  of  onset  of  laryngeal  dyspnoea  varies  with  the  character 
of  the  pathological  process.  In  oedema  from  Bright's  disease  or  in  angio- 
neurotic oedema  it  is  generally  sudden,  without  preceding  manifestations 
referable  to  the  larynx.  In  laryngeal  diphtheria  it  is  more  or  less  rapid. 
In  secondary  oedema,  arising  from  already  existing  ulceration  or  from 
tumors,  it  will  be  preceded  by  disturbed  respiration  from  the  pre-existing 
lesion.  The  course  of  the  disease  may  be  disturbed  by  sudden  exacerba- 
tions from  time  to  time,  from  intercurrent  accessions  of  infiltration. 

Departures  from  the  type  of  inspirator)'  dyspnoea  are  observed  in 
some  cases  of  laryngeal  disease.  Thus,  in  the  case  of  a  movable  tumor 
in  the  subglottic  space,  the  dyspnoea  may  be  expirator>%  as,  during  that 
period  of  respiration,  the  tumor  is  pushed  upward  and  obstructs  the 
glottis.  Under  such  circumstances,  emphysema  is  apt  to  develop.  In 
laryngismus  stridulus  the  act  of  inspiration  is  suddenly  interrupted  in  its 
midst. 

Information  Obtained  by  Examination  of  tlie  Larjiix 

Externally. 

An  examination  of  the  laryn.x  externally  affords  but  little  information. 
It  is  true  that  there  is  a  slight  tenderness  observed  in  some  cases  of  catar- 
rhal inflammation,  and  in  lupus  this   may  amount  to  soreness.     In  peri- 
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chondritis  the  scnsitivenesH  may  amount  to  actual  pain.  In  the  latter  con- 
dition, when  the  disintegration  of  tissue  is  advanced,  there  may  be  felt  un- 
doubted crepitus.  Swelling  or  enlargement  of  the  larynx  maybe  observed 
in  cases  of  penchondritis  and  tumors,  especially  in  carcinoma.  The  ex- 
ternal movements  of  the  lar\' nx  are  increased  in  dyspnoea  from  laryngeal 
stenosis. 

Coiistitiitioual  Syiiiptonis  of  Laryiigeiil  DiHc^ane* 

These  are  ver>^  few.  Fever  of  mild  degree  accompanies  the  early 
stages  of  acute  catarrhal  inflammation.  Cyanosis  accompanies  stenosis. 
Diphtheria  and  malignant  disease  arc  associated  with  the  usual  general 
manifestations  of  those  conditions  occurring  in  other  parts  of  the  body. 
Owing  to  the  anatomical  construction  of  the  larynx,  the  pathological  pro- 
cess is  well  confined,  and  is  not  so  apt  to  affect  the  general  system  as  w^hen 
located  elsewhere. 

Synopsis  of  Symptoms  and  Clinical  Course  of  the 
Various  Diseases  of  the  Larynx, 

1,  Acute  CatsirrliHl  Luryiigritis 

Is  due  to  exposure  to  cold,  especially  in  those  who  are  predisposed  by 
reason  of  chronic  nasal  and  nasopharyngeal  disease.  Bosw^orth  takes  the 
extreme  ground  that  exposure  is  inoperative  as  a  cause  unless  there  is  pre- 
existent  disease  of  the  nose  and  pharynx.  In  the  majorit)^  of  cases  in 
those  who  have  regarded  themselves  as  in  perfect  health,  the  laryngeal 
catarrh  is  preceded  by  similar  changes  in  the  nasal  cavities.  The  symp- 
toms of  acute  catarrhal  laryngitis  are  of  rapid  onset,  consisting  of  slight 
fever,  aphonia  more  or  less  marked,  sensations  of  rawness,  tickling  or 
**  stuffiness  "  in  the  larynx,  dr)'  cough  in  the  earliest  stage,  later  a  cough 
somewhat  moist,  with  scanty  but  clear  expectoration.  On  iaryngoscopic 
examination,  the  mucous  membrane  of  the  larynx  is  found  to  exhibit  the 
bright  redness  characteristic  of  acute  catarrhal  inflammations  in  all  locali- 
ties.    The  cords  themselves  are  injected. 

2,  Acute  CataiTlial  Laryng^itis  in  Childreu 

Is  brought  about  by  exposure  to  cold,  especially  in  those  predisposed  by 
lymphatism.  Two  varieties  have  been  described,  viz.  :  Aaih'  supragioftic 
laryngitis  and  acute  subglottic  laryngitis. 

In  acute  supraglottic  larjmgitis,  fever  is  mild  or  absent ;  the  voice  is 
hoarse  or  metallic.  Some  tenderness  is  evident  on  external  pressure  over 
the  larynx.     The  disease  runs  a  course  of  five  to  ten  days. 

In  acute  subglottic  lary*ngitis,  the  fever  is  moderate  or  high*  Hoarse- 
ness is  prominent  and  of  rapid  onset ;  it  may  amount  to  absolute  aphonia. 
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The  cough  is  harsh  and  barking  (the  so-called  croupy  cough),  and  Kiter  i.s 
attended  by  some  expectoration.  Inspiration  is  often  crowing  from  sub- 
glottic obstruction.  The  symptoms  are  greatly  exaggerated  at  night.  The 
laryngoscope  shows  prominent  bulging,  with  inflammation  of  the  mucous 
membrane  of  the  larynx  below  the  vocal  cords. 

3«  Chronic  Catarrhal  LaryngltiH 

Is  a  sequence  of  disease  of  the  higher  air-passages  fn  nearly  every  instance. 
Its  incidence  is  probably  influenced  by  alcohol,  tobacco,  indigestion,  inhala- 
tion of  dust,  and  improper  use  of  the  voice.  The  onset  of  the  symptoms 
is  slow.  The  patient  first  complains  of  a  husky  voice,  this  condition  being 
most  pronounced  in  the  morning,  but  disap{xrars  in  a  measure  on  clearing 
the  throat  or  by  use  of  the  voice.  The  voice  grows  weaker  during  the  day. 
The  laryngoscope  shows  the  mucous  membrane  of  the  larynx  to  be  hypcr- 
xmic  and  swollen  ;  the  vocal  cords  are  grayish  and  present  an  irregular 
sur&ce.  The  disease  runs  an  indefinite  course.  It  is  very  often  associated 
with  bronchitis  or  tracheitis. 

4.  Chronic  Subglottic  LaryngitiH 

Is  conmionly  the  result  of  lymphatism.  Its  onset  is  in.sidious.  There  is 
slow  but  progressive  impairment  of  the  voice,  which  may  finally  amount  to 
complete  aphonia.  The  cough  is  prominent  and  distres.sing  in  the  fully-de- 
veloped disorder.  It  may  be  harsh,  metallic  and  croupy.  There  may  be 
inspiratory  and  expiratory  dyspnoea,  with  stridor.  With  the  laryngoscope 
the  subglottic  mucous  membrane  is  seen  to  project  from  beneath  the  vocal 
cords  as  two  rounded  or  oval-shaped  masses,  which  may  be  grayish  and 
opaque  or  of  a  deep  inflammatory  tinge.  The  disease  is  incurable.  Sooner 
or  later  tracheotomy,  with  permanent  wearing  of  the  tube,  will  be  found 
necessar>'. 

5.  ChorditiH  Tuberosa  or  SingevH^  XodeH 

Is  a  condition  caused  by  the  sustaining  of  high  notes  by  singers  who  have 
chronic  laryngitis.  The  disease  is  really  but  a  varict}*  of  chronic  laryngitis. 
It  is  characterized  by  the  appearance  of  a  nodule  on  one  or  both  vocal 
cords  midway  between  the  vocal  processes  and  the  anterior  insertion  of  the 
cords.  The  lesions  exhibit  but  little  tendency  to  progress  after  develop- 
ment. The  symptoms  appealing  to  the  patient  include  hoarseness  and  in- 
ability to  sing  the  high  notes. 

6.  Larjng^tiH  Sicca 

Is  pnurtically  always  associated  with  atrophic  rhinitis  or  pharyngitis.  'ITic 
patient  complains  of  a  more  or  less  complete  aphonia  with  dyspmira  on 
awakening  in  the  morning,  and  relieved  by  clearing  the  throat,  grcenish- 
ydlaur  masses  or  crusts  being  expelled.     The  breath  is  frirtid  during  oral 
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respiration.  This  makes  a  distinction  between  laryngitis  sicca  and  atrophic 
rhinitis.  In  the  latter^  the  ftflid  odor  is  detected  during  nasal  respiration. 
Examination  with'  the  laryngoscope  discovers  the  presence  of  greenish-gray 
masses  adhering  to  the  subglottic  mucous  membrane.  The  disease  pursues 
a  chronic  course  ;  it  is  incurable,  but  may  be  relieved  by  treatment. 

7.  Acute  Plile^nioiioiiH  Liiryiif^itia 

Is  probably  a  true  erysipelas  of  the  lar>mx.  While  commonly  attributed  to 
exposure  to  cold,  it  is  in  con  cei  viable  that  such  an  inflammation  is  possible 
without  infection.  Its  symptoms  are  of  rapid  onset,  and  include  chill ,  fol- 
lowed promptly  by  fever,  dyspnoea,  aphonia,  and  stridulous  breathing,  de- 
veloping rapidly  unless  tracheotomy  is  performed.  It  is  apt  to  terminate 
fatally.  The  less  severe  cases  end  in  resolution  or  in  formation  of  abscess. 
The  mucous  membrane  of  the  larynx  is  found  to  be  bright-red,  tense,  and 
semi-opaque.  The  epiglottis  and  the  ventricular  bands  are  swollen,  the 
glottic  chink  being  triangular.  The  disease  reaches  its  height  in  about 
three  or  four  days. 

8»  (Edettia  of  the  Liiryux 

May  be  brought  about  by  renal  disease,  angio-neurotic  oedema,  pressure 
upon  blood-vessels,  or  various  local  disorders.  The  patient  exhibits  in- 
spiratory dyspncea,  with  stridulous  respiration  aiid  loss  of  voice,  usually 
coming  on  suddenly.  There  is  a  sense  of  fullness  and  distention  in  the 
larynx.  The  patient  is  often  cyanosed.  Examination  shows  oedema  of 
the  epiglottis  and  distention  of  the  aryepiglottic  folds,  the  glottic  chink 
being  triangular.  The  disease  runs  a  rapid  course  of  from  two  or  three 
to  thirty-six  hours.     As  a  rule,  treatment  is  required  to  check  its  course. 


9.  Meiubranotis  Laryiig^ltlH;   MeiuliratioiiB  Croup. 

Notwithstanding  the  advances  made  in  our  knowledge  of  laryngeal 
diseases,  opinions  respecting  the  unity  of  membranous  croup  and  diphthe- 
ria are  as  divergent  as  ever,  though  the  trend  of  teaching  is  in  the  direction 
of  regarding  the  two  conditions  as  identical.  From  a  practical  standpoint, 
the  teachings  of  Goodno  approach  as  near  the  truth  as  we  can  at  present 
go.  He  says  :  '*  It  seems  probable,  however,  that,  despite  the  doctrine  of 
Strumpell  that  *  the  proposition  that  there  are  two  distinct  diseases,  croup 
and  diphtheria,  is  absolutely  untenable,'  a  membranous  inflammation  of 
the  lar>'nx  not  due  to  the  action  of  the  germs  of  diphtheria  may  exist. 
Inasmuch,  however,  as  many  of  our  most  eminent  clinicians  consider  its 
differentiation  difficult  or  impossible,  it  is  incumbent  upon  practitioners  to 
regard  all  cases  of  laryngitis  marked  by  membranous  exudate  as  infectious^ 
and  thereby  avoid  the  risk  of  communicating  the  disease  to  others.  The 
various  patliological  and  cJinkal  differences  which  have  been  contended  for 
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have  not  yet  been  established,  and  it  is  therefore  proper  to  consider  the 
subject  under  one  heading/* 

In  those  cases  in  which  the  laryngeal  symptoms  appear  subsequently 
to  the  presence  of  diphtheritic  manifestations  in  the  pharynx,  the  nature  of 
the  case  is  beyond  all  question.  We  do  not  hesitate  to  call  such  instances 
examples  of  lar>'ngeal  diphtheria.  The  diagnosis  of  the  primary  laryngeal 
cases  is  always  a  difficult  matter.  In  the  majority  of  such  surviving  for  a 
sufficient  length  of  time,  the  diphtheritic  membrane  appears  in  the  pharynx, 
and  then  the  diagnosis  is  clearly  defined. 

The  clinical  manifestations  of  membranous  laryngitis  are,  at  first, 
identical  with  those  of  the  catarrhal  variety.  The  patient  exhibits  a  mild 
degree  of  fever,  with  cough  and  hoarseness  which  suggest  the  larynx  as 
the  locus  mali.  But  in  a  very  short  time  the  symptoms  of  laryngeal  ob- 
struction are  added.  At  first  these  are  paroxysmal,  or,  at  most,  appear 
mainly  at  night,  each  night  presenting  a  distinct  advance  in  severity  over 
the.  same  period  preceding.  Finally,  the  obstructed  respiration  becomes 
continuous.  Inspiration  becomes  more  difficult  than  expiration.  Respira- 
tion is  stridulous.  The  little  sufferer  becomes  cyanotic,  and  then  uncon- 
scious. There  may  be  expectoration  of  membranous  formations,  and  this 
settles  the  nature  of  the  pathological  process.  The  prognosis  of  laryngeal 
diphtheria  is  most  unfavorable. 

10.  Laryngeal  Tuberculosis  or  Tubercular  Laryngitis 

Is  generally  secondary  to  tubercular  processes  elsewhere ;  but  too  much 
dependence  must  not  be  placed  upon  this  statement,  for  tubercular  laryn- 
gitis may  be  a  primary  affection.  It  is  first  manifested  by  hoarseness,  which 
proceeds  to  a  more  or  less  complete  aphonia,  associated  with  pain,  dys- 
phagia, cough,  and  dyspnoea.  The  relative  severity  of  these  symptoms  de- 
pends upon  the  situation  of  the  lesions.  Pallor  of  the  laryngeal  and 
pharyngeal  mucous  membrane  usually  precedes  the  characteristic  tubercu- 
lar changes.  The  epiglottis  is  often  enlarged,  appearing  as  a  pale,  turban- 
like body.  The  arytenoid  cartilages  are  pale,  puffy,  and  pyriform.  Later 
there  appear  small  superficial  ulcers,  which  coalesce,  and  cause  the  parts  to 
present  a  **  worm-eaten "  appearance.  Next  there  are  infiltrations  and 
ulcerations,  beginning  on  one  or  both  vocal  cords.  In  the  later  stages  of 
the  disease  the  mucous  membrane  of  the  larynx  becomes  one  mass  of  ulcer- 
ations, which  may  extend  in  depth,  destroying  the  cartilages.  (  Vide  p.  345 
for  tabular  differentiation  of  laryngeal  tuberculosis  and  laryngeal  syphilis.) 

11.  Laryngeal  Lupus;  Lupoid  Ulceration  of  the  Larynx 

Is  due  to  unknown  causes.  It  is  practically  always  associated  with  ^lani- 
festations  of  lupus  on  the  skin  and  in  the  pharynx.  It  runs  a  very  chronic 
course.     It  begins  as  nodules  ranging  in  size  from  that  of  a  pin-head  to 
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that  of  a  split  pea,  and  greatly  deforming  the  parts.  These  finally  become 
softer,  or  *;  apple-jelly  like,"  in  appearance,  and  ulcerate.  The  ulceration 
progresses  slowly,  healing  in  one  direction  while  it  advances  in  another.  It 
generally  attacks  the  free  edge  of  the  epiglottis  first.  Pain  is  practically 
always  absent.  Hoarseness  and  aphonia  are  observed  when  the  vocal 
cords  are  involved.  In  advanced  cases,  cicatricial  stenosis  with  dyspnoea 
occurs.  Destruction  of  the  cartilages  is  rare.  In  doubtful  cases,  lupus 
may  not  be  certainly  differentiated  from  syphilis  until  the  therapeutic  test 
has  been  made. 

12.  Laryng^eal  Syphilis 

May  be  manifested  as  simple  catarrh,  mucous  patches,  condylomata,  ulcera- 
tion, diffuse  infiltration,  fibroid  metamorphosis,  cicatrices,  perichondritis,  and 
paralyses.  All  of  these  lesions,  with  the  exception  of  diffuse  infiltration 
and  fibroid  metamorphosis,  have  been  described  sufficiently  in  the  pages  de- 
voted to  laryngeal  symptomatology. 

Diffuse  infiltration  attacks  the  epiglottis,  vocal  cords,  and  inter- 
arytenoid  folds.  It  produces  considerable  distortion,  aphonia,  and  dysp- 
noea. The  condition  is  due  to  small-celled  infiltration,  and  this  may  become 
organized  into  connective  tissue.  Repeated  attacks  are  associated  with 
fibroid  metamorphosis,  leading  to  increased  and  increasing  deformity,  and 
even  great  stenosis.  These  cases  are  very  resistant  to  treatment,  if  not 
actually  incurable. 

13.  Laryngeal  Perichondritis 

May  be  either  primary  or  secondary.  The  primary  cases  are  due  to  ex- 
posure to  cold  ;  the  secondary  to  syphilis,  tubercular  or  malignant  ulcera- 
tion, acute  infectious  diseases,  gout,  and  traumatism.  The  acute  form  is 
ushered  in  with  sudden  chill,  fever,  dyspnoea,  tumefaction  of  the  cartilages, 
hoarseness,  etc.  The  symptoms,  of  course,  are  modified  by  the  nature  of 
the  primary'  affection.  When  there  is  suppuration  with  necrosis  of  the 
cartilages,  there  are,  as  additional  signs,  crepitus,  purulent  discharge,  foetor, 
cicatricial  contraction  and  stenosis,  etc.  The  outlook  for  the  restoration  of 
the  voice  and  the  lumen  of  the  larynx  is  unfavorable. 

14.  Benign  Growths  of  the  Larynx 

Produce  loss  of  voice,  dyspnoea,  slight  cough.  When  the  epiglottis  is  in- 
volved, there  is  dysphagia.     ( l^tde  p.  346.) 

15.  Malignant  Growths  of  the  Larynx 

Find  their  causes  in  heredity,  prolonged  local  irritation,  middle  life  and  be- 
yond, and  the  male  sex.  The  objective  appearances  have  already  been 
described.    The  symptoms  are  of  gradual  onset  and  include  hoarseness,  pain, 
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cough,  and  tenderness  on  pressure.  There  are  tenacious  purulent  dis- 
charges, foetor,  dysphagia  when  the  growth  involves  the  epiglottis,  and 
haemorrhages,  which  are  usually  slight  in  the  early  stages  and  severe  in 
advanced  cases.  The  cancerous  cachexia  is  usually  not  manifested  until 
the  growth  extends  to  the  pharynx.  A  fatal  issue  is  to  be  expected  within, 
at  the  most,  three  years. 


CHAPTER  XI. 

PHYSICAL  EXAMINATION  OF  THE  RESPIRATORY 

ORGANS. 

The  methods  to  be  employed  for  the  physical  examination  of  the 
chest  include 

1.  Inspection. 

2.  Mensuration. 

3.  Palpation. 

4.  Percussion. 

5.  Auscultation. 

Valuable  as  these  are  in  establishing  a  diagnosis,  the  physician  should 
not  rely  upon  them  to  the  exclusion  of  data  otherwise  obtained,  but  should 
base  his  conclusions  upon  both  objective  and  subjective  phenomena  and 
the  history  of  the  case. 

I.  Inspection.— Accuracy  of  results  from  inspection  of  the  chest  is 
to  be  obtained  only  by  attention  to  detail  and  giving  one's  self  every  op- 
portunity for  gaining  full  information.  To  this  end,  the  chest  should  be 
perfectly  bare.  The  patient  must  stand  or  sit  erect,  with  arms  hanging 
symmetrically  by  the  sides.  Illumination  must  be  good.  While,  under 
ordinary  circumstances,  direct  lighting  is  all  that  is  required,  the  best  re- 
sults may  be  obtained  only  when  the  parts  are  inspected,  also,  with  the 
light  coming  from  the  side.  In  the  latter  case,  depressions  are  made  more 
evident,  and  slight  irregularities  become  more  noticeable.  The  examina- 
tion should  be  comkicted  with  attention  to  the  following  points : 

a.  The  size  and  shape  of  the  chest,  observing  particularly  whether 

there  exist 
i.  General  alterations  in  the  shape  of  the  chest, 
ii.  Unilateral  alterations, 
iii.  Local  changes,  as  bulgings,  and  depressions. 

b.  The  respiratory  movements. 

The  Normal  Ohest. — The  shape  and  size  of  the  normal  chest  varies 
according  to  the  age  of  the  subject.  In  infants  and  young  children,  the 
antero-posterior  and  transverse  diameters  are  about  equal,  and  the  contour 
of  the  chest  a  nearly  perfect  circle.  After  the  second  year,  changes  ap- 
proaching that  of  the  adult  chest  gradually  take  place,  the  transverse  di- 
ameter becoming  the  greater,  and  the  outline  of  the  chest  assumes  the 
shape  of  an  ellipse.  With  the  advent  of  old  age,  the  circular  shape  of  in- 
fancy is  resumed  in  part. 


EXAMINATION  OF  THE  RESPIRATORY  ORGANS.      363 

A  proper  conception  of  the  shape  of  the  normal  chest  is  to  be  obtained 
only  by  experience  gained  from  repeated  obser\'ations.  This  gained,  the 
trained  eye  recognizes  immediately  all  departures  from  the  normal.  Atten- 
tion should  be  paid  to  the  position  of  the  sternum  and  its  general  relations. 
Normally,  it  projects  forwards  from  above  downwards,  and  is  shghtly  more 
prominent  than  the  balance  of  the  thoracic  walls.  Slight  depressions  or 
prominence  at  the  ensiform  cartilage  may  be  disregarded. 

Fig.  59. 


Anterior  surface  of  cliest.      ,  continuous  line,,  border  of  lungi^ ;  ----^  broken  line,  fissures  W* 

tween  lobes  and  line  pleura;  *„,„,  dotted  imc^  liver  ;  ■— .-^  dot  and  dash  line,  stomach  ;  T=-Tnr^ 
double  line^  heart  and  great  vessels.  A,  Aorta ;  B,  vena  cava  superior  ;  C,  right  auricle  ;  Z?, 
pulmonary  artery  ;  £^  left  auricle  ;  /%  left  ventricle  ;  C?»  right  ventricle  ;  ad^  border  of  right 
pleural  sac ;  r</,  border  of  left  pleural  sac  ;  e/^  edge  of  right  lung ;  g^^  edge  of  left  lung  ;  i,  fis- 
sure between  right  upper  and  middle  lobes;  k^  fissure  between  right  middle  and  lower  lobes. 
(From  Sahli's  **  Lehrbuch  der  kliniscben  Unlersuchungs.     Melhoden,"^  etc. ) 

Aside  from  a  slight  enlargement  discoverable  only  by  mensuration, 
the  two  sides  of  the  chest  are  perfectly  symmetrical.  If  the  general  nutri- 
tion of  the  patient  is  fair  or  good,  there  will  be  no  depression  in  the  infra- 
and  sopra^clavicular  spaces. 

Various  types  of  abnormally-shaped  chests  have  been  described.  Not 
much  information  of  diagnostic  value  is  suggested  by  sise  of  tite  chest,  as 
departures  from  the  normal  standard  in  this  respect  are  perfectly  consistent 
with  good  health.  The  chest  is  abnormally  small  in  all  persons  who  have 
been  long  ill  from  any  cause.     It  may  also  result  from  rachitis  and  post- 
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nasal  adenoids  in  childhood.     A  very  large  chest  is  observed  in  connection 
with  emphysema. 

General  Alterations  in  the  Shape  of  the  Chest.— These  include  : 

a.  The  alar  or  pterygoid  chest. 

b.  The  flat  chest. 

c.  The  rachitic  chest. 

d.  Bilateral  dimi»»tion  in  size. 

e.  Bilateral  enlargement. 

Fig.  60. 


Lateral  surface  of  chest.     ,  continuous  line,  lower  border  of  left  lung ; ,  broken  line,  fis- 
sure between  left  upper  and  lower  lobes,  lower  border  of  pleura  ;  ,  dotted  line,  spleen  and 

liver  ;  • ,  dot  and  dash  line,  stomach  and  kidneys  ;  aby  lower  edge  of  left  lung;  acy  lower 

border  of  pleural  sac  ;  /",  edge  of  left  lobe  of  liver  ;  gy  posterior  ;  hy  anterior  end  of  spleen  (when 
oval  in  shape)  ;  ky  lower  edge  of  left  kidney;  «,  greater  curvature  of  stomach. — After  Sahli. 

{a)  The  Alar  or  Pterygoid  Chest. — This  type  of  chest  has  also  been 
designated  ''  the  paralytic  thorax!'  It  is  characterized  by  flattening  of  the 
anterior  surface  of  the  chest,  by  depressions  in  the  supra-  and  infra-clavicular 
fossae,  by  stooping  shoulders,  unusual  projection  of  the  scapular  angles,  and 
the  angle  at  which  the  ribs  join  the  sternum  is  unnaturally  acute.  This 
type  of  chest  may  occur  in  persons  whose  respiratory  organs  are  perfectly 
sound.  Pathologically,  it  is  observed  in  those  with  phthisis,  or  with  a  pre- 
disposition to  that  disease. 

{6)  The  Flat  Chest. — In  this  type,  the  flattening  takes  place  at  the  ex- 
pense of  the  antero-posterior  diameter.     The  sternum  is  depressed  below 
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the  level  of  the  costal  cartilages,  and  the  angle  at  which  the  true  ribs  join 
the  sternum  is  near  a  right  angle.  The  flat  chest  indicates  deficient  respira- 
tory capacity. 

(c)  The  Racfutic  Chest. — A  variety  of  general  deformities  of  the  chest 
may  result  from  rachitis.  Most  characteristic  of  these  is  the  ''pigeon- 
breast^''  in  which  condition  the  sternum  is  unduly  prominent,  the  deformity 
being  made  all  the  more  evident  by  a  slight  grooving  of  the  costal  carti- 

Fir..  61. 


Posterior  surface  of  chest.     ,  continuous  line,  lower  border  of  lungs; ,  broken  line,  fis- 
sures between  lobes  and  line  of  pleura;  ,  dotted  line,  spleen  and  liver  ;  -,  dot  and  dash 

line,  kidneys ;  e,  fissure  between  left  upper  and  lower  lobes  ;  f^  fissure  between  right  upper  and 
lower  lobes;  g^  beginning  of  fissure  between  right  upper  and  middle  lobes;  ab^  lower  edge  of 
lung  ;  cd^  lower  border  of  pleural  sac ;  hy  spleen ;  /',  lower  border  of  liver  ;  /•,  left  kidney  ;  /, 
right  kidney. — After  Sahli. 

lages  on  either  side.  The  lateral  walls  of  the  thorax  are  flattened,  so  that 
a  transverse  section  of  the  chest  is  more  or  less  triangular. 

The  '* funnel-breast  **  and  **  Harrison  s  su/cus  *'  also  occur  in  rachitis. 

The  type  of  rachitic  chest  of  which  much  is  said  is  seen  only  in  young 
children.  Reference  is  here  made  to  the  so-called  **  beading  of  the  ribs,*'  or 
**  rachitic  rosary.**  It  is  characterized  by  a  row  of  prominences  discover- 
able usually  by  palpation  only,  though  sometimes  also  by  inspection,  along 
the  line  of  the  junction  of  the  ribs  with  their  respective  cartilages. 
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In  still  another  type  the  lower  ribs  flare  out,  owing  to  the  pressure  of 
an  enlarged  liver  beneath,  the  depression  above  being  due  to  diaphragmatic 
contractions. 

(d)  Bilateral  Diminution  in  Size  of  Chest, — This  condition  indicates 
diminished  respiratory  capacity.  It  is  usually  the  result  of  atrophic  con- 
ditions of  the  lungs,  as  from  old  age.  The  lower  ribs  are  more  obliquely 
placed,  and  the  diaphragm  higher  than  in  a  normal  chest.  There  is  bilat- 
eral diminution  in  size  in  the  deformity  already  mentioned  as  the  pterygoid 
or  alar  chest,  and  in  the  chest  of  pulmonary  tuberculosis. 

Fig.  62. 


Posterior  surface  of  chest,  showing  the  relation  of  the  upper  and  lower  limits  of  the  lungs  to  the 

chest-wall.— After  Sahli. 


{e)  Bilateral  Enlargement, — In  this  type  of  chest  all  the  diameters  are 
increased,  especially  the  antero-posterior.  A  transverse  section  of  the 
thorax  is  approximately  circular.  The  sternal  curve  forward  is  especially 
prominent.  The  back  and  shoulders  are  rounded.  The  ribs  are  almost 
horizontal,  and  this  widens  the  angle  of  the  costal  arches  at  the  epigastrium. 

The  respiratory  capacity  of  a  chest  of  this  type  is  greatly  impaired, 
because  of  the  defective  movements  during  respiration.  The  position  of 
the  chest  being  that  of  full  inspiration,  but  little  additional  expansion  can 
be  accomplished.  Expiration  is  difficult.  The  difference  in  circumference 
between  full  inspiration  and  complete  expiration  does  not  amount  to  much 
more  than  an  inch  or  an  inch  and  a  half     To  atone  for  the  restricted  res- 
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piratory  movements,   increased  frequency  is  necessary,  inspiration  being 
short,  and  expiration  prolonged.     There  is  more  or  less  dyspnoea,  and  this 
is  evidenced  by  the  drawn  and  anxious  face,  and  the  livid  or  purple  lips. 
Bilateral  enlargement  of  the  chest  indicates  enlargement  of  the  thoracic 

Fig.  63. 


Transverse  section  of  healthy  adult  chest  upon  level  of  sterno-xiphoid  articulation. — After  Gee. 

contents.  Usually  it  is  the  result  of  pulmonary  emphysema.  Theoretically,  it 
may  be  produced  by  double  pleural  effusion  ;  but  the  latter  condition,  when 
sufficiently  great  to  effect  this  deformity,  is   almost  incompatible  with  life. 

Fig.  64. 


Transverse  section  of  chest  of  an  infant  aged  9  months.     A  circle  drawn  within  the  tracing  for  the 

sake  of  comparison. — After  Gee. 

Hence,  emphysema  remains,  from  a  practical  standpoint,  the  sole  cause. 
Much  confusion  respecting  the  chest  of  emphysema  has  arisen  by  reason  of 
the  application  to  it  of  the  term  **  barrel  chest ^  As  a  matter  of  fact,  the 
cases  in  which  such  a  term  is  applicable  arc  rarely,  if  ever,  seen.     Accu- 
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racy  of  teaching   demands,  therefore,  that  the   term   "barrel    chest"  be 
dropped  from  our  nomenclature. 

ii.  Unilateral  Alterations  in  Size.— An  increase  in  the  size  of  one 
lateral  half  of  the  chest  indicates  increased  contents  of  that  side,  and  is 
especially  suggestive  of  unilateral  pleural  effusion.     Exceptionally,  it  may 

Fig.  6;. 


Horizontal  section  of  chest  of  a  child  2  years  old.     a  =  chest  at  rest ;  b  =  chest  after  fullest  pos- 
sible expansion  ;  c  =  chest  after  forcible  injection  of  air  into  both  pleural  cavities. 

result  from  emphysema,  the  pathological  process  spending  its  force  on  one 
lung.  It  also  occurs  in  pneumothorax  and  intra-thoracic  tumors,  haemo- 
thorax,  compensatory  hypertrophy  of  one  lung,  the  other  lung  being  ex- 
tensively diseased  by  some  chronic  process.  Unilateral  enlargement  of  the 
chest  is  readily  recognized  by  inspection.     Actual   measurement  usually 

Fig.  66. 


Alar  thorax  in  a  child.     Dotted  line  indicates  the  normal. — After  Gee. 


demonstrates  that  the  difference  in  the  two  sides  is  not  so  great  as  one 
would  expect.  The  affected  side  assumes  a  circular  form,  owing  to  in- 
crease in  the  antero-posterior  diameter.  In  the  case  of  pleural  effusion  and 
pneumothorax,  the  soft  parts  of  the  intercostal  spaces  and  depressions  be- 
tween the  ribs  are  obliterated.  Actual  prominence  of  the  intercostal  spaces 
is  rarely,   if  ever,  seen.     In  the  majority  of  cases  of  one-sided  pleural 
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eiTusion  both  halves  of  the  chest  are  enlarged,  the  healthy  side  being 
expanded  to  a  slight  degree  because  the  pressure  on  the  diseased  side  exerts 
some  influence  on  the  entire  thoracic  contents. 

Unilateral  decrease  in  the  size  of  the  chest  may  be  observed  in  pul- 
monary tuberculosis,  especially  in  the  fibroid  cases  ;  after  the  absorption  of 

Fig.  67. 


Shape  of  chest  in  scoliosis. — After  Gee. 

a  pleuritic  effusion,  the  lung  not  being  in  a  condition  to  resume  its  former 
shape ;  and  in  obstruction  of  a  main  bronchus.  The  deformity  is,  as  a  rule, 
especially  noticeable  below  the  clavicle  or  in  the  axilla,  or  in  both  situations. 
Its  recognition  by  inspection  is  made  easier  by  its  usual  association  with  a 
compensatory  hypertrophy  of  the  opposite  lung. 

Fig.  68. 


Cu[>-shaped  depression. — After  Gee. 

iii.  Local  Changes,  as  Bulgings  or  Depressions. — Most  of  the 
local  bulgings  of  the  thoracic  walls  have  to  do  with  other  than  respiratory 
diseases,  and  these  will  receive  attention  in  a  subsequent  chapter.  In  this 
place  we  need  mention  only  the  possibility  of  the  condition  arising  from  a 
localized  pleural  effusion,  a  pointing  empyema,  or  a  hernia  of  the  lung. 

The  most  important  of  the  localized  depressions  are  those  observed  in 

24 
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the  supra-  and  infra-clavicular  regions  in  pulmonary  tuberculosis  as  the 
result  of  shrinking  of  the  apices  of  the  lungs. 

Fig.  69. 


Unilateral  enlargement  of  chest  (right  side) ;  artificially  produced  by  injecting  air  into  the  right 
pleural  cavity.  Unbroken  line  =  outline  before  injection.  Broken  line  =  outline  after  mod- 
erate distention.  Dotted  line  =  outline  after  extreme  distention.  Figures  at  bottom  of  ver- 
tical line  indicate  the  antero-posterior  diameters ;  along  horizontal  line,  indicate  transverse 
semi-diameters.     Remaining  figures  indicate  right  and  left  semi-circumferences. — After  Gee. 

A  deep  depression  at  the   lower  end  of  the  sternum  constitutes  the 
deformity  known  as  ''funnel-breast^''  or  *'  trichterbrust''  of  the  Germans. 

Fig.  70. 


Unilateral  retraction  of  chest  consequent  upon  cirrhosis  of  left  lung  in  a  girl  of  fourteen.     Figures 

as  in  preceding  sketch. — After  Gee. 


It  is  usually  a  congenital   condition,  though  it  may  be  acquired  by  those 
whose  occupations  force  them  to  maintain  more  or  less  constant  pressure 
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in  this  locality,  as  in  the  case  of  shoemakers.  Its  presence  is  not  incon- 
sistent with  integrity  of  the  pulmonary  functions.  It  is  generally  regarded, 
however,  as  a  stigma  of  degeneracy. 

Fig.  71. 


Bilateral  enlargement  of  empyema.  Inner  line  =  emphysematous  chest.  Outer  line  =  a  circle 
drawn  to  show  how  nearly  the  emphysematous  chest  approaches  the  circular  shape.  Dotted 
line  =  natural  adult  chest. — After  Gee. 

The  thorax  en  gouttiere  possesses  about  the  same  clinical  significance 
as  the  funnel-breast.     It  is  characterized  by  a  trough-like  depression,  the 

Fig.  72. 


Shape  of  chest  in  angular  curvature.     Tracing  taken  from  a  man  aged  52  years. — After  Gee. 

bottom  of  which  is  formed  by  the  sternum,  and  its  sides  by  the  incurved 
ribs. 

(*)  The  Respiratory  Movements.— Much  that  has  an  important 
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bearing  on  this  department  of  physical  examination  of  the  chest  has  already 
been  reviewed  in  the  chapter  on  **  Respiration,"  and  will  be  mentioned  at 
this  time  only  as  incidental  to  additional  data.  When  observing  the  move- 
ments of  the  chest  and  noting  any  alterations  in  them,  attention  should  be 
directed  to  the  character  of  the  alterations,  and  the  portions  of  the  chest 
which  may  participate  in  them.  These  alterations  include  the  following : 
i.  Bilateral  alterations  in  movements. 

/.  Increased  frequency. 

ii.  Decreased  frequency, 
ii.  Unilateral  changes  of  movement. 

/.  Increased  movement  of  one  side. 

/>'.  Decreased  movement  of  one  side, 
i.  Bilateral  Alterations  in  Movements.— The  conditions  charac- 
terized by  increased  respiratory  movements  include  all  acute  lung  diseases, 
especially  those  attended  by  fever,  fevers  generally,  and  in  numerous  other 


Fig.  73. 


Fig.  74. 


Pigeon- Breast.  Tracing  taken  from  a  child  of  Rickety  chest.  Dotted  line  indicates  shape  of 
7  years.  Dotted  line  indicates  natural  chest  in  healthy  infant  of  about  the  same  age. 
shape  at  same  age. — After  Gee.  — After  Gee. 


conditions  to  which  reference  has  been  made  when  speaking  of  respiratory 
symptoms  (p.  121). 

Decreased  frequency  of  movement  is  never  of  pulmonary  origin.  It 
results  from  lesions  of  the  respiratory  centre  in  the  medulla  and  from  the 
action  on  the  same  of  certain  poisons,  as  opium  and  in  uraemia. 

Actual  decrease  in  the  extent  of  the  movements  occurs  from 
/".  Deficient  entrance  of  air  into  the  lungs. 
//.  Collapse  or  consolidation  of  the  lungs. 
Hi.  Distention  of  the  air-cells,  as  in  emphysema. 
iv.  Weakness  or  paralysis  of  the  respiratory  muscles, 
ii.  Unilateral  Increase  of  Chest  Movements.— This  condition  may 
be  observed  in  any  case  in  which  the   functional  activity  of  one   lung  is 
greatly  impaired,  the  other  side  compensating  for  the  deficiency  by  taking 
on  increased  action.     With  this,  there  is  generally  enlargement  of  the  active 
side,  with  hyper-resonance  on  percussion. 
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Unilateral  Decre€U3e  of  Movements.— This  occurs  in  all  condi- 
tions characterized  by  lesions  which  lessen  the  area  of  respiratory  surface. 
Hence  it  may  be  observed  in  croupous  pneumonia.  It  is  also  symptomatic 
in  the  occlusion  of  a  bronchus,  unilateral  pleurisy  with  effusion,  pneumo- 
thorax, retraction  of  one  lung,  pulmonary  adhesions,  and  occasionally  from 
pressure  from  below  the  diaphragm,  as  in  enlargements  and  tumors  of  the 
liver  or  spleen. 

It  is  not  uncommonly  stated  that  the  movements  of  one  side  of  the 
chest  are  impaired  in  cases  of  hemiplegia.  Such,  however,  is  unlikely  to 
occur,  because  the  respiratory  muscles  have  bilateral  representation  in  the 
brain,  and  hence  are  liable  to  escape  the  serious  loss  of  power  which  affects 
the  voluntary  muscles. 

Ldtten's  Diaphragmatic  Shadow. — To  obtain  this  phenomenon, 
attention  to  detail  in  the  placing  of  the  patient  and  the  direction  of  the 
light  is  absolutely  necessary.     The  patient  is  placed  in  a  recumbent  posi- 

KiG.  75. 


Position  of  physician  and  patient  for  eliciting  Litten's  shadow.      S  indicates  position  of  the  shadow. 

tion  upon  his  back,  with  his  chest  perfectly  bare.  The  light  must  come 
from  the  direction  of  his  feet ;  all  other  sources  of  illumination  must  be 
positively  excluded.  The  physician  should  stand  at  the  side  of  the  pa- 
tient. Now  the  latter  is  directed  to  take  a  long  breath.  As  he  does  so,  a 
shadow,  starting  at  about  the  seventh  rib,  moves  along  the  axillary  line  to 
the  ninth  or  tenth  rib.  With  full  expiration,  the  shadow  moves  upwards 
to  its  former  position.  Litten's  shadow  phenomenon  is  never  absent  in 
health,  unless  it  be  in  unusually  corpulent  individuals,  and  is  best  seen  in 
spare,  muscular  subjects.  The  average  normal  excursion  of  the  shadow 
movements  is  about  two  and  a  half  inches.  With  forced  breathing  it  may 
be  increased  to  three  and  a  half  inches. 

The  moving  shadow,  as  above  described,  is  due  to  the  separation  of 
the  diaphragm  from  the  inner  walls  of  the  thorax  and  the  lowering  of  its 
dome  during  deep  inspiration,  and  the  filling-in  of  the  space  thus  vacated 
by  normal  lung-tissue. 


374     EXAMINATION  OF  THE  RESPIRATORY  ORGANS. 

The  diaphragmatic  shadow  is  absent  in  pneumonia  of  the  lower  lobe, 
extensive  pleuritic  adhesions,  and  advanced  pulmonary  emphysema.  The 
movement  is  limited  in  range  in  cases  of  early  phthisis. 

Abdominal  tumors  and  effusions,  unless  large,  do  not  affect  it  to  any 
great  extent. 

The  extent  of  the  shadowy  movement  is  generally  regarded  as  a  fair 
index  of  the  respiratory  capacity  of  the  patient. 

2.  Palpation. — Palpation  confirms  the  information  obtained  by  in- 
spection, and,  in  addition,  gives  information  as  to 

a.  The  condition  of  the  vocal  fremitus. 

b.  The  presence  of  bronchial  or  rhonchal  fremitus. 

c.  The  presence  or  absence  of  friction  fremitus. 

d.  Undue  resistance  of  the  soft  parts. 

e.  Sense  of  fluctuation  in  the  intercostal  spaces. 

In  the  practice  of  palpation,  the  observer  should  stand  on  the  side  of 
the  patient  opposite  to  the  surface  he  is  examining.  The  parts  must  be 
bared.  The  hands,  well  warmed,  should  then  be  placed  upon  correspond- 
ing points  on  each  side  of  the  chest,  and  observations  made. 

(a)  The  Vocal  Fremitus. — The  vocal  fremitus  consists  of  vibrations 
imparted  to  the  walls  of  the  chest  through  the  columns  of  air  in  the  bron- 
chial tubes  by  the  act  of  speaking.  In  health  it  is  modified  by  the  pitch 
of  the  voice,  being  more  noticeable  in  those  with  a  bass  intonation  ;  it  is 
more  pronounced  in  male  subjects,  and  in  those  with  thin  chest-walls ;  it  is 
more  marked  over  the  right  apex  than  over  the  left,  because  the  right  bron- 
chus is  larger,  and  its  angle  with  the  trachea  more  acute.  It  is  scarcely 
perceptible  over  the  scapulae  behind  and  the  praecordia  in  front.  The  sound 
to  be  utilized  for  eliciting  it  should  be  uttered  in  a  monotone,  and  consist 
of  some  standard  vocal  exercise,  as  counting  one,  two,  three,  or  repeatedly 
uttering  the  words  ninety-nine. 

As  the  result  of  disease,  the  vocal  fremitus  may  be  (i)  increased  or  (ii) 
decreased  or  absent. 

(i)  Vocal  Fremitus  Increased.— Any  morbid  condition  which  favors 
the  conduction  of  sound-vibrations  increases  the  vocal  fremitus.  Thus  we 
find  it  unduly  prominent  over  all  pulmonary  consolidations,  as  in  pneu- 
monia and  tuberculosis. 

(ii)  Vocal  Fremitus  Diminished  or  Absent —Conversely,  the  vocal 
fremitus  is  diminished  by  any  causes  which  interfere  with  the  conduction  of 
sound-vibrations.  These  include  slight  pleural  effusion,  thickening  of  the 
pleura  and  pulmonary  emphysema,  cavities  filled  with  fluid,  and  partial  oc- 
clusion of  a  bronchus. 

It  is  absent  when  a  bronchus  is  entirely  obstructed,  in  marked  pleural 
effusion,  in  pneumothorax,  pyothorax,  and  haimothorax. 

{d)  The  Bronchial  or  Rhonchal  Fremitus.— The  bronchial  fremitus 
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consists  of  vibrations  imparted  to  the  walls  of  the  chest  by  the  passage  of 
air  through  or  over  the  accymulations  of  mucus  or  other  fluid  in  the  bron- 
chial tubes.  They  var>'' greatly  in  their  rhythm.  They  are  usually  general, 
and  are  found  in  asthma,  bronchitis  (especially  in  children),  and  in  cedema 
of  the  lungs.  They  may  be  localized  over  a  cavity  containing  fluid.  Bron- 
chial fremitus  is  sometimes  referred  to  as  "palpable  rales." 

(t)  Friction  Premitus.— Friction  fremitus  is  very  rarely  observed. 
It  is  due  to  the  rubbing  of  opposing  pleural  surfaces  which  have  been  rough- 
ened by  inflammation.  It  is  usually  most  pronounced  when  present  at  the 
base  of  the  axillar\^  region,  where  the  diaphragmatic  pleura  comes  in  con- 
tact with  the  costal  pleura.  When  present,  its  diagnostic  significance  is  un- 
doubted, as  it  indicates  pleurisy  before  die  stage  of  effusion  (dry  pleurisy). 

(f/)  Undue  Resistance  of  the  Soft  Parts,— When  from  any  cause 
the  intrathoracic  contents  are  increased,  as  in  pleural  effusion,  palpation  dis- 
covers increased  resistance. 

{e)  Sense  of  fluctuation  in  the  intercostal  spaces  may  be  ob- 
served in  pleurisy  with  efl*usion  or  in  pointing  empyema. 

3-  Percussion. ^ — The  practice  of  percussion  in  the  study  of  disease 
has  been  greatly  hampered  by  false  ideas  concerning  the  acquirement  of  the 
art.  On  the  one  hand  is  the  belief  that  it  is  a  most  difficult  subject,  which 
few  clinicians  ever  master ;  and,  on  the  other,  the  notion  that  its  principles 
may  be  acquired  automatically  or  intuitively.  If,  however,  the  study  and 
practice  of  percussion  are  approached  in  the  same  spirit  as  in  any  other 
branch  of  medicine,  that  is,  with  the  determination  first  to  master  the  fun* 
damental  principles  and  then  apply  them  systematically  in  the  investigation 
of  disease,  the  subject  will  present  but  little  difficulty.  It  is  necessary  at  the 
start  that  the  student  acquire  proper  conceptions  as  to  what  constitutes  a 
normal  chest.  Unless  he  has  done  this,  he  can  never  determine  with  certainty 
wiiat  is  abnormaL  The  late  Austin  Flint  is  said  to  have  taught  that  no 
student  of  medicine  should  be  permitted  to  examine  a  diseased  chest  until 
he  had  studied  most  carefully  at  least  fift>'  normal  ones.  Dry  as  such 
preparation  may  prove  to  be,  it  is  certain  that  the  time  thus  spent  is  never 
wasted,  and  will  save  much  labor  and  anxiety  in  after  years.     So  we  say : 

A  prerequisite  for  aceuraey  in  tlu  physical  examination  of  the  chest 
is  a  conception  of  the  physical  signs^  and  their  variations,  as  observed  in 
health. 

It  IS  also  important  that  the  student  acquire  a  good  technique  in  the 
practice  of  pjercussion.  Indeed,  it  is  necessary  that  he  should  learn  the  de- 
tails so  perfectly,  and  practice  them  so  repeatedly,  that  the  mechanical  part 
of  the  percussion  becomes  automatic,  so  that  the  mind  may  be  directed  ex- 
clusively to  the  interpretation  of  the  sounds  produced. 

Percussion  may  be  practised  in  two  ways  :  Immediate  ptTcnssion,  in 
which  the  blow  is  applied  directly  to  the  chest,  and  mediate  percussion,  in 
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which  the  blow  is  applied  to  the  finger  or  an  instrument  over  the  part  to  be 
examined.     The  latter  is  practically  the  only  method  now  employed. 

Technique  of  Percussion. — Proper  practice  of  percussion  involves 
attention  to  the  following  details  : 

a.  The  position  of  the  patient. 

b.  The  manner  of  performing  percussion. 

c.  The  interpretation  of  the  sounds  elicited. 

{a)  The  Position  of  the  Patient.— The  patient  may  be  either  sitting 
or  lying.  He  must  be  placed  symmetrically  and  thoroughly  relaxed.  It  is 
necessary  that  his  back  be  well  supported,  because  the  pressure  of  the  finger 
placed  against  the  chest  may  disturb  his  equilibrium  if  this  is  neglected. 

When  percussing  the  back,  the  patient  should  be  instructed  to  sit 


Fig,  76. 


Position  of  patient  for  percussion  of  back. 

or  stand  with  his  body  bent  forwards,  and  his  arms  crossed,  his  hands 
resting  upon  opposite  shoulders.  In  this  position,  the  scapulae  are  gotten 
as  much  out  of  the  way  as  is  possible.  The  stooped  position  also 
favors  the  application  of  the  finger  as  the  pleximeter. 

When  percussing  the  axillary  regions,  the  arms  should  be  elevated, 
and  bent  over  the  top  of  the  head. 

{b)  The  Manner  of  Performing  Percussion.— As  already  stated, 
mediate  percussion  gives  so  much  better  results  than  the  immediate  that 
it  is  practically  the  only  method  employed  in  medical  work.  The  in- 
strument against  which  the  blow  is  applied  is  called  a  pleximeter ;  the 
one  striking  the  blow  is  called  a  plcssor.  Various  forms  of  these  have 
been  designed,  but  the  one  depicted  in  the  accompanying  illustration 
is  practically  the  only  one  in  general  use.  The  fingers  are  commonly 
used   as    plessor    and    pleximeter   because    they   are    more    convenient, 
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being  always  available.  The  second  finger  of  the  left  hand  is  applied 
to  the  part  under  examination,  and  the  blow  is  struck  with  the  second 
or  with  the  first  and  second  fingers  of  the  right  hand.  As  to  the  rela- 
tive value  of  instrumental  aid  in  the  practice  of  percussion,  authorities 
give  diverse  opinions.  One  set  tells  us  that  the  nicest  points  can  only  be 
elicited  by  the  use  of  the  plexor  and  pleximeter,  while  the  other  states 
that  they  are,  at  best,  of  doubtful  value.  It  is  more  than  probable  that  each 
is  of  more  value  than  the  other  according  to  the  individual  peculiarities 
of  the  practitioner  and  the  method  to  which  he  was  educated.  It  is  there- 
fore the  duty  of  all  to  become  equally  proficient  in  the  practice  of  per- 
cussion with  the  fingers  alone  and  with  the  aid  of  instruments.  The  latter 
may  not  always  be  at  hand,  in  which  case  one  must  rely  upon  the  plexor 
and  pleximeter  given  him  by  nature. 

The  pleximeter  should  be  applied  firmly  and  evenly  to  the  chest  in  the 
intercostal  spaces. 

The  finger  with  which  the  blow  is  struck  should  be  flexed  at  nearly  a 
right  angle,  and,  with  a  motion  strictly  from  the  wrist,  the  blow  should  be 


Fig.  77. 


Plessor. 

delivered  perpendicularly  to  the  surface  of  the  pleximeter.  The  striking 
finger  should  be  raised  immediately  upon  the  delivery  of  the  blow ;  other- 
wise, the  percussion-note  will  not  be  clear.  The  greatest  care  should  be 
exercised  that  all  blows  delivered  are  of  uniform  force. 

The  force  of  the  blow  is  a  very  important  matter.  As  a  general  rule, 
the  be.st  results  will  be  obtained  by  moderately  light  percussion.  As  the 
resulting  sounds  are  due  to  vibrations  of  the  walls  of  the  chest,  heavy 
blows  must  produce  sounds  over  a  widely-diffused  area,  and  thus  obscure 
the  tones  from  the  parts  immediately  beneath  the  pleximeter.  Of  course, 
one  must  be  governed  largely  by  existing  conditions.  If  the  chest  or  por- 
tions of  the  same  are  covered  by  large  masses  of  fat  or  muscle,  a  relatively 
hard  blow  is  required.  If,  on  the  other  hand,  the  patient  is  a  child  or  a 
greatly  emaciated  subject,  light  percussion  will  be  essential.  The  employ- 
ment of  strong  percussion  to  discover  deeply-situated  foci  of  consolidation 
is  liable  to  give  inaccurate  results,  because  of  the  diffusion  of  sound  due  to 
the  extensive  area  of  the  chest- walls  thus  set  in  vibration. 

(c)  The  Interpretation  of  the  Sounds  Elicited. — The  character 
of  the  sound  elicited  by  percussion  will  vary  according  to  the  situation  at 
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which  percussion  is  made.  We  may  have  sounds  which  have  been  respec- 
tively designated  as  dull  or  flat,  resonant,  tympanitic,,  and  amphoric.  Each 
of  these  sounds  is  normal,  occurring  in  certain  places  to  be  designated 
shortly.  When  obsen^ed  in  other  portions  of  the  chest,  they  constitute 
positive  evidence  of  organic  changes. 

The  practised  diagnostician,  hearing  a  percussion-note,  is  enabled  at 
once  to  assign  it  its  proper  quality,  just  as  a  finished  linguist  is  able  to  con- 
verse in  a  foreign  language  without  first  formulating  his  ideas  in  his  mother- 
tongue.  The  beginner  cannot  do  this  ;  he  must  think  in  his  own  language, 
and  he  must  translate  as  he  speaks.  So  it  is  with  the  interpretation  of  per- 
cussion-sounds. The  beginner  must  not  expect  to  recognize  the  nature  of 
the  sounds  off-hand.  Me  must  observe  their  several  qualities,  and  from 
these  he  determines  their  genera!  character.  The  qualities  of  the  percussion- 
sounds  are  pitch,  intensity,  and  duration.  When  the  novice  percusses,  he 
should  inquire  of  himself  the  pitch,  the  intensity  and  duration  of  each,  and 
thus  he  is  able  to  say  that  there  exists  dullness,  resonance,  or  tympany. 
To  obtain  empirical  conceptions  of  the  general  qualities  of  percussion- 
sounds  by  percussing  over  localities  where  such  exist  is  all  right  in  its  way  ; 
but  it  is  apt  to  tend  to  routinism,  and  does  not  acquaint  one  sufficiently 
with  the  many  nice  variations  which  are  perfectly  consistent  with  health. 
It  is  impossible,  by  the  mere  use  of  words,  to  convey  or  give  an  accurate 
conception  of  the  various  qualities  of  chest-sounds ;  hence  some  arbitrary 
standard  is  necessaiy^ ;  but  it  must  not  be  misused. 

i.  Pitcli. — The  determination  of  the  pitch  of  a  percussion  sound  is 
absolutely  essential,  as  it  bears  important  relations  to  dullness,  resonance 
and  tympany.  High  pitch  attends  dullness  or  flatness,  and  low  pitchy 
tympany.  Still,  this  rule  is  not  invariable,  for  high  pitch  may  accompany 
tympany. 

u.  Duration  of  the  Sounds. — The  term  duration  is  self'explanato^>^ 
It  is  long  with  resonance  or  tympany,  and  short  with  dullness  or  flatness. 

iii.  Intensity. — The  intensity  of  the  sound  varies  with  the  ami>litude 
of  the  vibrations,  and  hence  is  greater  when  the  pitch  is  low,  and  in  the 
presence  of  tympany  and  resonance.  It  is  also  modified  by  the  force  of 
the  blow. 

We  next  have  to  consider  the  various  qualities  of  chest  percus- 
sion-soundSt  namely,  resonance,  dullness,  tympany,  and  amphoric  reso- 
nance. 

i.  Resonance* — When  the  chest  over  healthy  lung-tissue  is  percussed 
there  is  elicited  a  sound  clear  in  character,  of  relatively  low^  pitch,  and  of 
moderate  duration  and  intensity.  It  exists  in  various  degrees  of  purity  in 
different  portions  of  the  chest.  In  any  normal  individual,  it  exists  in  its 
most  characteristic  quality  in  the  second  interspace  in  front,  in  the  upper 
portion  of  the  axillary  region   on   the  side,  and  below  the  spines  of  the 
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scapulae  behind.  Its  pitch  is  somewhat  higher  over  the  right  apex  than 
over  the  left. 

It  is  modified  in  health  by  several  conditions.  In  persons  with  thick 
chest-walbs,  or  over  thick  deposits  of  fat,  over  the  scapulae  or  mammary- 
glands,  it  is  impaired,  and  lacks  clearness.  Conversely,  in  persons  with 
thin  chest-walls,  pulmonary  resonance  is  unmistakable. 

The  variations  in  the  elasticity  of  the  chest- walls  by  reason  of  age  or 
individual  peculiarities  also  modify  it.  In  the  aged,  whose  chest-walls  are 
rigid,  it  is  lacking  in  clearness  ;  in  children,  it  is  full  and  clear. 

It  will  be  deduced  from  the  above  that  there  can  be  no  arbitrary 
standard  for  normal  pulmonary  resonance.  Each  individual  has  his  own 
standard.  This  must  be  determined  by  the  examiner  by  means  of  careful 
comparison  of  symmetrical  portions  of  the  chest. 

ii.  Dullness  or  Flatness. — A  typically  flat  percussion-note  can  be 
obtained  by  percussion  of  the  thigh.  It  is  of  high  pitch,  low  intensity,  and 
short  duration.  A  sound  of  similar  quality  may  be  elicited  in  the  chest  by 
percussion  over  that  portion  of  the  heart  uncovered  by  lung  substance  on 
the  left  side ;  and  over  the  lower  portion  of  the  thorax  on  the  right  side 
where  the  liver  comes  in  contact  with  the  thoracic  walls.  Occurring  in  any 
other  locality  of  the  chest,  it  is  significant  of  disease,  for  it  indicates  the 
absence  of  air  from  the  tissues  beneath.  Dullness  may  be  absolute  or 
relative.  Absolute  dullness  is  readily  determined  by  the  merest  tyro. 
Relative  dullness  requires  considerable  skill  and  experience  for  its  dis- 
covery. It  is  found  in  those  portions  of  the  chest  in  which  normal  lung- 
tissue  intervenes  between  a  deeply-situated  solid  organ  and  the  thoracic 
walls.  Good  examples  of  relative  dullness  are  found  in  the  areas  surround- 
ing the  superficial  cardiac  dullness,  and  over  an  area  for  two  inches  above 
the  upper  line  of  absolute  hepatic  dullness. 

iii.  Tympany. — A  tympanitic  sound  is  characterized  by  its  low  pitch, 
long  duration,  great  intensity,  and  a  peculiar  metallic  quality  which  is 
readily  recognized.  It  is  found  over  large  air-containing  cavities  with 
smooth  walls.  In  the  normal  chest,  it  is  found  only  over  Traubc*s  semi- 
lunar space.     (See  page  193.) 

iv.  Amphoric  Resonance. — This  is  a  low-pitched  sound,  resembling 
in  its  general  features  tympanitic  resonance,  already  described.  It  may  be 
obtained  in  health  by  percussion  over  the  trachea ;  also  by  striking  the 
cheek  distended  with  air. 

v.  Oracked-Pot  Sound. — This  sound  is  obtainable  in  health  only 
when  percussing  the  chest  of  a  cr>'ing  child.  It  is  generally  described  as 
of  clinking  quality.  It  may  be  imitated  artificially  by  closing  one's  hands 
together,  palm  to  palm,  with  an  air-space  intervening,  and  striking  the 
back  of  one  hand  against  the  knee.  Air  is  thus  forced  out  and  produces  a 
"clinking"  sound. 
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chus,  the  lumen  of  which  is  free ;  in  bronchiectasia ;  in  pulmonary  cavities 
which  communicate  with  a  bronchus  and  have  thin  elastic  walls. 

Amphoric  Resonance. — Amphoric  resonance  is  observed  patho- 
logically in  pneumothorax,  and  over  large  superficial  cavities  with  smooth 
walls,  communicating  with  a  bronchus. 

Gracked-Pot  Resonance. — This  is  elicited  usually  when  there  is  a 
cavity  near  the  apex  communicating  with  a  bronchus.  It  is  important  for 
its  production  that  the  chest  walls  be  thin  and  yielding.  The  patient 
should  be  instructed  to  keep  his  mouth  open.  It  will  be  heard  more 
readily  if  the  observer  have  the  patient  hold  the  bell  of  a  stethoscope  in 
front  of  his  mouth,  while  he  himself  percusses  and  listens. 

4.  Auscultation. — Auscultation  of  the  respiratory  apparatus  may 
be  practised  with  or  without  instrumental  aid.  The  former  is  called  medi- 
ate, and  the  latter  immediate  auscultation.  Each  method  has  its  advo- 
cates, the  majority,  however,  favoring  the  use  of  the  unaided  ear.  So  far  as 
the  stethoscopes  in  use  until  within  a  comparatively  recent  period  are 
concerned,  there  can  be  no  doubt  that  the  sounds  of  respiration  are  best 
studied  with  the  observer's  ear  applied  directly  to  the  patient's  chest.  But 
when  one  becomes  accustomed  to  the  phonendoscope  or  Bowie's  binaural 
stethoscope,  he  finds  that  he  can  hear  more  distinctly  with  their  aid  than 
without  them.  The  main  objection  urged  against  instrumental  help  is  that 
it  may  not  always  be  at  hand,  in  which  case  the  physician  must  rely  upon 
his  ear,  which,  unfortunately,  has  not  been  trained  for  auscultation  in  this 
manner.  We  do  not  think  much  of  this  objection,  as  it  is  the  physician's 
duty  to  be  prepared  for  all  emergencies  when  in  attendance  upon  his  pa- 
tients. Another  objection  has  been  found  in  the  many  irrelevant  sounds  on 
first  listening  through  a  binaural  stethoscope  for  the  first  time.  It  has  been 
facetiously  expressed  that  we  hear  too  much.  The  majority  of  these  ex- 
traneous sounds  will  not  be  present  if  the  bowl  of  the  instrument  is  ap- 
plied evenly  and  firmly  to  the  chest-walls.  With  experience,  furthermore, 
other  sounds  will  soon  be  disregarded.  The  facility  with  which  it  is  possi- 
ble to  disregard  sounds  other  than  those  upon  which  attention  is  fixed  is 
found  in  one's  utter  obliviousness  to  heart-sounds  when  listening  to  the 
respiration,  and  vUe  versa.  Again,  these  objections  sink  into  insignificance 
when  we  consider  the  advantages  to  be  derived  from  the  use  of  the  pho- 
nendoscope and  its  modifications.  To  lady  patients,  mediate  auscultation 
is  much  more  agreeable.  The  observer,  likewise,  finds  it  more  pleasant, 
especially  when  examining  patients  whose  cleanliness  is  not  above  sus- 
picion. Physicians  who  tend  to  obesity  find  that  with  the  stethoscope  they 
can  work  in  a  comfortable  attitude,  and  this  of  itself  tends  to  accuracy  of 
observation.  Finally,  there  are  areas  of  the  chest, — as  in  the  upper  axil- 
lary and  the  supraclavicular  region, — to  which  the  ear  cannot  be  directly 
applied. 
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The  foreign  sounds  which  are  especially  liable  to  prove  a  source  of 
annoyance  to  the  auscultator  are  the  so-called  skin-rubs,  the  crepitation  of 
a  hairy  chest,  and  those  produced  by  careless  manipulation  of  the  stetho- 
scope itself  A  little  experience  soon  eliminates  the  first  of  these,  as  the 
practitioner  learns  to  hold  the  instrument  firmly  and  steadily  in  contact  with 
the  chest-walls.  Without  much  care,  he  soon  recognizes  these  superficial 
friction-sounds,  and  ignores  them.  The  crepitation  on  the  hairy  chest  may 
be  obviated  by  moistening  the  hairs  with  water  or  oil.  The  mistaking  of 
sounds  originating  in  the  contractions  of  chest-muscles  for  rales  is  to  be 
obviated  by  experimental  observation  of  the  same,  that  one  may  become 
•well  acquainted  with  their  peculiarities. 

Fig.  78. 


Illustrates  normal  location  of  bronchial  (large  dots)  and  broncho-vesicular  (small  dots)  breathing  in 

front  of  chest. 


In  the  beginning  of  his  practice,  it  is  important  that  the  auscultator 
take  plenty  of  time  for  observation.  The  experienced  can  readily  recog- 
nize alterations  in  the  sounds  in  a  few  seconds.  The  novice  must  not  ex- 
pect to  do  this.  On  the  contrary,  he  should  listen  patiently  until  he  is 
sure  that  he  has  observed  correctly.  Continued  attention  to  sounds  makes 
them  much  more  evident.  Qualities  which  were  at  first  indistinct  become 
plain.     Extraneous  sounds  which  were  at  first  annoying  almost  disappear. 

As  in  the  case  of  percussion,  preparation  of  the  patient  is  an  all-im- 
portant matter  for  the  practice  of  auscultation.  The  patient's  chest  must 
be  bared ;  at  the  most,  it  should  be  covered  by  a  single  layer  of  a  thin, 
flexible  fabric.  When  listening  to  the  front  of  the  chest,  the  patient  should 
sit  symmetrically  erect,  with  his  muscles  thoroughly  relaxed.    When  auscul- 
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tating  the  back  of  the  chest,  his  position  should  be  that  already  advised  as 

suitable  for  percussion  of  that  area. 

In  many  instances  trouble  is  experienced  by  failure  on  the  part  of  the 

patient  to  breathe  correctly.     He  either  attempts  to  show  off  by  making 

deep,  unnatural  breaths,  or  he  stops  breathing  altogether.    These  difficulties 

are  soon  righted,  however,  for  in  a  few  seconds  the  patient  proceeds  to  breathe 

according  to  his  natural  method.    Should  this  not  be  sufficient  to  bring  out 

abnormal  sounds,  we  may  proceed  to  teach  the  patient  to  breathe  deeply 

and  forcibly. 

Fig.  79. 


lUastntes  normal  location  of  bronchial  (large  dots)  and  broncho-vesicular  (small  dots)  breathing  in 

back  of  chest. 


The  Normal  Benpiratory  Sounds.— The  respiratory  sounds 
heard  in  the  normal  chest  include 

a.  Bronchial  or  tubular  breathing  ; 

b.  Vesicular  respiration  ;  and 

c.  Broncho-vesicular  breathing,  which  is  a  combination  of  the  first 

two  named  (a)  and  (b). 

Each  of  these  varieties  of  respiration  is  heard  normally  in  specific  por- 
tions of  the  healthy  chest.  Audible  in  other  localities,  they  constitute  pos- 
itive evidence  of  disease.  In  the  clinical  study  of  these  various  types  of 
respiration,  it  is  important  that  attention  be  paid  to  the  relative  duration  and 
intensity  of  the  inspiratory  murmur,  their  pitch  and  their  qualit>'. 

(a)  Bronchial  or  Tubular  Breathing.  —  An  adequate  conception 
of  bronchial  or  tubular  breathing  may  be  obtained  by  hstening  with  the 
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stethoscope  over  the  trachea.  The  sound  thus  obtained  is  characteristically 
of  tubular  quality.  It  is  distinctly  separable  into  two  portions,  an  inspira- 
tory and  an  expiratory  portion,  of  nearly  equal  lengths ;  if  there  is  any 
difference,  the  latter  is  slightly  the  longer.  Between  the  inspiratory  and  the 
expiratory  acts  is  a  distinct  interval  of  silence.  The  pitch  of  the  expiratory 
sound  is  somewhat  higher  than  that  of  the  inspiratory.  The  latter  is  slightly 
weaker  in  intensity  than  the  former.  Anteriorly  it  may  be  heard  over  the 
lower  portion  of  the  neck  and  the  upper  portion  of  the  manubrium  stemi ; 
posteriorly,  over  the  lower  two  cervical  vertebrae. 

{b)  Vesicular  Breathmg. — To  obtain  a  correct  idea  of  vesicular 
breathing,  the  student  should  listen  over  a  portion  of  the  chest  some  dis- 
tance from  the  trachea  or  primary  bronchi,  e.g,,  in  the  axilla,  or  in  the  in- 
fraclavicular region.  He  will  hear  a  sound  of  peculiar  breezy  quality,  which 
has  been  compared  to  the  rustling  of  the  leaves  moved  by  a  gentle  wind 
passing  through  a  distant  grove  of  trees.  This  sound  is  divisible  into  in- 
spiratory and  expiratory  portions,  not  separated  by  an  interval  of  silence  as 
in  bronchial  respiration.  The  inspiratory  portion  is  longer  than  the  expira- 
tory by  the  relation  of  three  to  one.  It  is  low  in  pitch.  The  expiratory 
portion  of  the  murmur  presents  an  even  lower  pitch  than  the  inspiratory^ 
and  is  of  more  feeble  intensity.  In  addition  to  the  peculiar  breeziness  of 
inspiration,  it  presents  a  slight  blowing  quality. 

Vesicular  breathing  is  heard  most  distinctly,  in  addition  to  the  regions 
above  specified,  below  the  scapulae  behind.  It  is  audible  in  all  situations 
excepting  those  mentioned  as  occupied  by  bronchial  and  broncho-vesicu- 
lar breathing,  but  in  some  portions  of  the  chest  it  is  much  weaker  than  in 
others. 

{c)  Broncho- Vesicular  Breathing. — ^This  may  be  best  described  as 
a  sound  partaking  of  the  qualities  of  bronchial  and  vesicular  breathing 
combined.  It  is  heard  normally  over  the  lower  portion  of  the  manubrium 
sterni  and  the  costal  cartilages  at  their  sternal  junctions  at  this  level,  and 
posteriorly  over  the  upper  three  or  four  dorsal  vertebrae  and  for  a  short 
distance  to  each  side  of  the  same.  It  is  characterized  by  a  certain  harsh- 
ness of  the  inspiratory  act,  while  expiration  becomes  prolonged,  and  is 
louder  than  in  health. 

In  children,  the  respiratory  murmur  is  greatly  increased  over  that 
observed  in  adults.     Hence  the  term  puerile  has  been  applied  to  it. 

Modiflcations  of  the  Respiratory  Murmurs  in  Disease.— 
The  modifications  of  the  respiratory  sounds  in  disease  include  the  fol- 
lowing : 

a.  Alterations  in  intensity  of  the  respiratory  (vesicular)  murmur. 

i.   Weakness  or  suppression, 
ii.   Exaggeration  or  puerile  breathing. 

b.  Alterations  of  rhythm. 
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Fig.  82. 


Fig.  81. 


Vesicular  breathing.  Distant  vesicular  breathing.  Exaggerated  vesicular  breathing. 


Fig.  83. 


Bronchial  breathing  of  moder- 
ate intensity. 


Fig.  84. 


^ 


Fig.  85. 


Distant  bronchial 
breathing. 


Very  loud   bronchial   breathing. 


Fig.  86. 


AT 


Two  common  types  of  bronchial  breathing. 


Fig.  87. 


A  f 

Distant  broncho-vesicular  breathing. 


I 


Fig.  88. 


Fig.  89. 


Fig.  90. 


Fig.  91. 


JS 


Emphysematous  breathing.      Asthmatic  breathing.        Cogwheel  breath-     Metamorphosing  breath- 
s,s,s,  squeaking  r^es.  ing.  ing. 


/ 


NoUtoJigurety^  to  91,  inclusive. — Cabot  has  systematized  the  graphic  representation  of  respir- 
atory types  in  the  above  symbols.  The  up-stroke  represents  the  inspiratory  murmur,and  the  down- 
stroke  the  expiratory.  The  relative  duration  of  each  of  these  acts  is  indicated  by  the  lengths  of  the 
lines ;  their  intensity,  by  the  thickness  of  the  lines.  The  pitch  of  the  sound  is  represented  by  the 
angle  which  each  of  these  up-  or  down-strokes  makes  with  the  perpendicular.  With  this  expla- 
natioOy  the  Tarioas  features  of  the  different  types  of  respiration  become  clear  on  inspection  of  the 
above  aeries  of  diagrams  taken  from  Cabot's  excellent  work  on  **  Physical  Diagnosis.*' 

25 
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i.   Expiration  prolonged, 
ii.  Interrupted  or  cogwheel  respiration, 
iii.   Metamorphosing  breathing. 

c.  The  appearance  of  bronchial  and  broncho-vesicular  breathing 

in   portions   of  the   chest  in  which  they  are  normally 
absent. 

d.  Amphoric  or  cavernous  breathing. 

(a)  Alterations  in  Intensity  of  the  Respiratory  Murmur.— i. 
Weakness  or  Suppression, — ^The  conditions  which  may  give  rise  to  weakness 
or  suppression  of  the  respiratory  murmur  include:  (i)  Defective  move- 
ments of  the  thorax  ;  (2)  the  presence  of  fluid  or  air  in  the  pleural  cavity  ; 
(3)  obstruction  of  the  air-passages ;  (4)  pulmonary  emphysema ;  (5)  pain 
in  the  thoracic  walls. 

In  the  majority  of  cases  in  which  the  respiratory  murmur  is  weak, 
owing  to  defective  movements  of  the  thorax,  the  underlying  cause  is  gen- 
eral ill -health  or  bad  breathing  habits.  In  some  of  these, — a  goodly  pro- 
portion, indeed, — ^tubercular  changes  have  already  taken  place,  but  are 
discovered  only  with  the  greatest  care.  In  another  class  of  cases,  there  is 
actual  loss  of  power  of  the  respiratory  muscles  from  central  nerve  lesions. 
These  cases  are  rare,  however. 

The  presence  of  fluid  or  air  in  the  pleural  cavities  is  responsible  for  the 
entire  disappearance  of  the  vesicular  murmur  over  that  portion  of  the  chest 
occupied  by  the  abnormal  accumulation.  It  does  this  in  two  ways  :  First, 
by  so  compressing  the  lung  on  the  affected  side  that  no  air  can  enter  the 
same  ;  and,  secondly,  by  reason  of  the  poor  conduction  of  sounds  through 
gaseous  and  liquid  accumulations. 

When  a  bronchus  is  obstructed  by  a  plug  of  mucus,  as  in  bronchitis, 
or  by  outside  pressure,  as  in  intrathoracic  tumor,  it  is  a  natural  sequence 
that  the  vesicular  murmur  over  its  tributary  area  be  impaired  or  even  com- 
pletely abolished,  according  to  the  extent  of  the  resulting  obstruction. 
Absence  of  the  respiratory  murmur  from  this  cause  not  infrequently  escapes 
discovery  because  it  is  frequently  associated  with  loud  rales,  which  are  apt 
to  distract  attention  from  the  regular  breathing  sounds. 

In  pulmonary  emphysema,  the  chest  being  in  a  condition  of  constant 
expansion,  the  excursion  of  the  respiratory  movements  is  more  or  less  im- 
paired, and  consequently  the  respiratory  murmur  is  diminished. 

The  enfeeblement  of  the  vesicular  murmur  in  painful  affections  of  the 
thorax  is  dependent  entirely  upon  the  resulting  interference  with  chest 
movements. 

ii.  Exaggerated  or  puerile  breathing  occurs  pathologically  over  healthy 
lung  in  an  attempt  to  compensate  for  loss  of  function  of  other  portions  of 
the  pulmonary  structures,  as  in  pneumonia  and  pleurisy  with  effusion.  In 
puerile  breathing  there  is  no  regular  rule  as  to  the  relative  intensity  of 
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inspiration  and  expiration ;  sometimes  one  and  sometimes  the  other  is  the 
louder. 

{b)  AlterationB  of  Rhythm. — i.  Expiration  Prolonged, — Prolonga- 
tion of  the  expiratory  murmur  is  observed  in  two  distinct  classes  of  cases : 
one  in  which  it  constitutes  the  first  evidence  of  a  change  of  respiration  type 
to  broncho-vesicular  breathing,  and  is  therefore  to  be  regarded  as  a  sign  of 
commencing  pulmonary  consolidation ;  and  the  other  in  which  it  is  due 
to  lack  of  elasticity  in  the  pulmonary  structures,  as  in  emphysema,  or  to 
inability  to  expire,  as  in  asthma.  In  the  class  first  mentioned  the  change 
is  a  local  one,  and  should  be  regarded  as  strongly  suggestive  of  a  commenc- 
ing tuberculosis,  of  which  it  is  commonly  the  initial  physical  sign.  In 
emphysema  and  asthma,  the  change  is  evident  throughout  the  entire  chest. 
Inspiration  is  short  and  expiration  is  prolonged. 

ii.  Interrupted  or  Cogivhcel  Respiration, — In  "  cogwheel  **  respiration, 
the  inspiratory  portion  of  the  murmur  is  interrupted  by  breaks,  which 
transform  the  sound  into  a  series  of  short  puffs  or  jerks.  Its  clinical  sig- 
nificance varies  according  to  the  extent  of  the  phenomenon.  When  mani- 
fested throughout  the  entire  chest,  it  is  to  be  regarded  as  evidence  of  some 
general  or  nervous  cause,  usually  fatigue,  nervousness  or  chill.  When 
local,  it  is  strongly  suggestive  of  a  commencing  tuberculosis.  Its  presence 
in  the  latter  condition  is  explained  by  the  interruptions  to  the  entrance  of 
air  into  the  pulmonary  vesicles  by  the  occlusion  of  the  bronchioles  by 
tubercular  deposits.  Air  is  thus  permitted  to  enter  the  different  lobules  at 
different  times,  and  so  causes  the  interruptions  in  the  respiratory  sound. 
Cogwheel  respiration  announcing  the  onset  of  tuberculosis  is  to  be  distin- 
guished from  the  same  symptom  resulting  from  other  causes  by  the  asso- 
ciated prolongation  of  the  expiratory  murmur.  With  due  care,  one  may 
also  discover  in  the  majority  of  the  tubercular  cases  small,  moist  rales, 
especially  after  coughing  or  taking  a  full  breath. 

iii.  Metamorphosing  Breathing, — By  this  term  is  meant  a  breathing 
that  is  suddenly  transformed  from  the  vesicular  to  the  bronchial  or  bron- 
cho-vesicular type,  or  in  which  there  is  a  sudden  accession  to  the  intensity 
of  the  sound.  Such  changes  are  to  be  explained  by  the  sudden  displace- 
ment of  a  plug  of  mucus  in  a  tube  by  the  act  of  inspiration,  so  that  the 
sounds  through  it  become  audible. 

{c)  The  Appearance  of  Bronchial  and  Broncho- Vesicular 
Breathing  in  Portions  of  the  Chest  in  which  they  are  Normally 
Absent. — i.  Bronchial  Breathing. — Bronchial  breathing,  when  heard  in  any 
other  location  than  those  indicated  on  page  384,  is  positive  evidence  of  pul- 
monary consolidation.  It  is  especially  prominent  as  a  symptom  of  croup- 
ous pneumonia  and  pulmonary  tuberculosis.  It  may  also  be  produced  by 
hemorrhagic  infarcts  and  pulmonary  syphilis. 

Important  as  is  bronchial  breathing  as  auscultatory  evidence  of  phthi- 
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sis  and  pneumonia,  its  absence  must  not  be  assumed  to  exclude  the  possi- 
bility of  these  affections,  for  should  a  bronchus  or  a  series  of  bronchioles 
be  occluded  by  an  inflammatory  exudate,  it  will  fail  of  conduction  to  the 
consolidated  pulmonary  tissue.  It  may  also  fail  of  recognition  in  certain 
rare  instances  in  which  the  consolidation  is  centrally  situated,  the  bronchial 
breathing  being  obscured  by  the  vesicular  sound  of  the  surrounding  lung- 
structure. 

Bronchial  breathing  may  occur  in  a  respectable  proportion  of  the  cases 
of  pleuritic  effusion.  The  exudate  in  these  cases  is  just  sufficiently  great  to 
compress  the  vesicular  structure  of  the  lungs  without  obliterating  the  bron- 
chial tubes.  Hence  bronchial  breathing  is  produced.  The  sounds  are  oft- 
times  very  feeble, — sufficiently  so,  indeed,  to  make  their  recognition  doubtful 
by  any  but  those  who  exercise  great  care  in  auscultation.  It  is  usually 
heard  most  distinctly  at  the  upper  layer  of  the  effusion,  and  close  to  the 
spine  posteriorly. 

ii.  Broncho-Vesicular  Breatliing, — When  audible  in  other  localities 
than  those  indicated  on  page  384,  broncho- vesicular  breathing  indicates  a 
moderate  degree  of  pulmonary  consolidation,  such  as  occurs  in  the  early 
stage  of  pulmonary  tuberculosis  and  the  earliest  and  last  stages  of  croupous 
pneumonia.  It  may  also  be  audible  over  the  retracted  lung  in  cases  of 
pleuritic  effusion. 

(rf)  Amphoric  or  Oavemous  Breathing.— Amphoric  breathing  is 
always  pathological.  It  is  observed  in  cases  of  pulmonary  tuberculosis 
with  formation  of  cavities,  and  in  pneumothorax.  The  respiratory  mur- 
mur presents  a  hollow,  empty  sound,  which  has  been  not  inaptly  compared 
to  the  sound  produced  by  blowing  across  the  mouth  of  an  empty  bottle. 

Pathologrical  Sounds. — With  the  exception  of  amphoric  breathing, 
the  respiratory  changes  already  described  as  occurring  in  diseased  condi- 
tions are  but  modifications  of  normal  types.  In  addition  to  these,  how- 
ever, are  other  sounds  which  are  never  present  in  health.  These  abnormal 
sounds  may  be  included  under  the  following  heads  : 

a.  Rales. 

i.   Dry  rales. 

i.  Sonorous. 
ii.  Sibilant, 
ii.   Moist  rales. 

/.  Crepitant. 
ii.  Sub-crepitant. 
Hi.  Large  moist  or  mucous  rales. 

b.  Friction-murmurs. 

c.  Metallic  tinkling. 

(a)  Rales. — i.  Dry  Rales. — Dry  rales  have  been  divided  into  the 
sonorous  and  sibilant.     Sonorous  rales  are  characterized  by  their  loudness 
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and  their  low-pitched  musical  character.  They  are  produced  in  the  large 
bronchial  tubes.  Sibilant  rales,  on  the  other  hand,  are  high  pitched,  and 
may  be  best  described  as  possessed  of  a  whistling  quality.  Rales  of  the 
above  character  may  be  observed  in  some  cases  of  bronchitis,  before  the 
disease  has  advanced  to  the  stage  of  exudation,  being  due  to  the  swelling 
or  tumefaction  of  the  bronchial  mucous  membrane  ;  in  asthma,  as  a  result 
of  the  spasm  of  the  tubes. 

ii.  Moist  Rales, — /.  Crepitant  Rales — The  crepitant  rale  is  a  fine  sound, 
which  has  been  compared  to  the  crackling  produced  by  the  throwing  of 
salt  on  a  hot  stove  ;  or  to  the  peculiar  sound  produced  by  rolling  a  lock  of 
dry  hair  between  the  fingers  held  close  to  the  ear.  So  far  as  the  sound 
itself  is  concerned,  it  is  a  dry  rale  ;  but  it  owes  its  origin,  so  it  has  been 
claimed,  to  an  exudate  in  the  air-vesicles,  the  sound  itself  being  due  to  the 
separation  of  the  alveolar  walls.  Crepitant  rales  are  heard  during  inspira- 
tion, especially  towards  the  termination  of  the  act ;  they  are  not  influenced 
by  coughing.  At  one  time  crepitant  rales  were  said  to  be  pathognomonic  of 
croupous  pneumonia ;  but  we  now  know  that  they  are  sometimes  absent  in 
that  disease,  and  may  be  present  in  other  conditions.  Crepitant  rales  may 
be  observed  in  the  following  conditions  : 

1 .  The  first  stage  of  croupous  pneumonia. 

2.  Pulmonary  cedema. 

3.  Haemorrhagic  infarction. 

4.  Localized  atelectasis. 

5.  Sometimes  in  the  pulmonary  apices  of  those  who  habitually 

under-inflate  their  lungs. 

6.  Hypostatic  congestion  of  the  lungs. 

The  crepitant  rales  which  are  heard  along  the  thin  margins  of  the 
lungs  at  their  bases,  when  breathing  changes  from  a  superficial  to  a  deep 
character,  usually  disappear  after  taking  a  few  breaths. 

Cabot  is  authority  for  the  statement  that  crepitant  and  subcrepitant  rales 
are  quite  common  over  the  inferior  margin  of  the  normal  lung  at  the  bot- 
tom of  the  axilla.  This  statement  he  supports  by  the  following  figures : 
"  Out  of  356  normal  chests,  to  which  I  have  listened  especially  for  these 
rales,  I  found  228,  or  61  per  cent.,  which  showed  them  on  one  or  both 
sides.  They  are  very  rarely  to  be  heard  in  persons  under  twenty  years  of 
age.  After  forty-five,  on  the  other  hand,  it  is  unusual  to  find  them  absent. 
In  my  experience,  they  are  considerably  more  frequent  *  over  the  sixth  and 
seventh  ribs  in  the  axillary  line '  than  in  any  other  portion  of  the  lung,  but 
they  may  be  heard  in  the  back,  or  elsewhere.  In  view  of  these  facts,  it  seems 
to  me  that  we  must  recognize  that  it  is  almost  if  not  quite  physiological  to 
find  the  finer  varieties  of  crackling  rales  at  the  base  of  the  axillae  in  persons 
over  forty  years  old.  I  have  supposed  these  rales  to  be  due  to  a  partial 
atelectasis,  resulting  from  disease  in  the  thin  lower  margin  of  the  lungs. 
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Such  portions  of  the  lung  are  ordinarily  not  expanded  unless  the  respira- 
tions are  forced  and  deep.*'* 

it,  SulhCrepitant  Rales. — These  are  also  known  as  fine  moist  rales,  a 
synonym  which  answers  well  as  a  definition.  They  originate  in  the  smaller 
bronchioles,  in  the  interior  of  which  there  is  considerable  secretion,  which 
is  set  in  vibration  by  the  respiratory  current.  They  are  audible  during 
both  inspiration  and  expiration.  When  the  conditions  favoring  their  pro- 
duction are  present,  and  yet  are  not  audible,  they  may  be  rendered  so  by 
coughing  or  forced  inspiration. 

Sub-crepitant  rales  are  heard  in  the  following  conditions : 

1.  Acute  bronchitis  in  the  stage  of  secretion. 

2.  Pulmonary  oedema. 

3.  Pulmonary  haemorrhage. 

4.  Early  stage  of  croupous  pneumonia. 

5.  Stage  of  resolution  in  croupous  pneumonia  (rale  redux). 

6.  In  the  first  and  second  stages  of  pulmonary  tuberculosis. 
The  value  of  sub-crepitant  rales,  localized  at  either  apex  as  a  sign  of 

beginning  tuberculosis,  cannot  be  overestimated.  They  are  then  due  to  the 
localized  bronchitis  set  up  by  the  tubercular  process. 

Occurring  at  the  bases  of  the  lungs  without  other  physical  signs,  and 
when  few  in  number,  they  are  suggestive  of  slight  oedema,  hypostatic  con- 
gestion, or  disuse  of  the  lungs  in  part. 

iiu  Large  Moist  or  Mucous  Rales, — These  are  sometimes  known  as 
bubbling  or  gurgling  rales  ;  and  this  explains  their  character.  They  origi- 
nate in  the  larger  tubes,  and  are  dependent  upon  the  vibrations  set  up  by 
the  action  of  the  respiratory  air-current  upon  the  mucous  and  other  secre- 
tions therein  contained.  They  are  heard  during  inspiration  or  expiration, 
or  both.     They  are  observed  in  the  following  conditions  : 

1.  Bronchitis. 

2.  The  third  stage  of  phthisis. 

3.  Pulmonary  oedema. 

4.  Pulmonary    cavities,    when    the    passage   of  air  through  the 

same  is  interrupted  by  passing  through  fluid  accumulations 
in  the  same. 
Very  coarse  moist  rales  may  originate  in  the  trachea.  They  are 
usually  quite  loud,  and  may  be  heard  at  a  distance  from  the  patient.  They 
are  especially  liable  to  occur  in  the  moribund  state,  and  hence  are  some- 
times referred  to  as  the  death-rattle.  They  are  especially  common  in  the 
unconscious  and  those  greatly  prostrated  by  disease. 

{b)  Friction-Murmurs.— These  are  produced  by  the  rubbing  of  op- 
posing pleural  surfaces  against  each  other ;   it  is  essential  to  their  produc- 


*  Ctibot :  **  Physical  Diagnosis  of  the  Diseases  of  the  Chest,"  p.  105  et  seq. 
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tion,  however,  that  the  pleural  surfaces  be  roughened  by  a  fibrinous  exu- 
date, as  in  pleurisy.  It  has  been  suggested  that  a  conception  of  the  pleural 
friction-sound  may  be  obtained  by  holding  the  palm  of  one  hand  over  one's 
ear  and  rubbing  the  dorsum  with  the  fingers  of  the  other.  Clinically,  fric- 
tion sounds  are  characterized  by  their  superficiality ;  by  the  fact  that  they  are 
intensified  by  the  pressure  of  the  stethoscoj>e  ;  by  their  fixity  in  one  locality, 
not  being  altered  by  coughing  or  forced  respiration  ;  by  being  audible  dur- 
ing inspiration,  but  continuing  into  expiration.  Friction-sounds  sometimes 
disappear.  They  may  then  be  reproduced  by  manoeuvres  suggested  by 
Abrams :  The  arm  on  the  corresponding  side  is  raised  over  the  head  as  in 
the  performance  of  Sylvester's  method  for  performing  artificial  respiration. 
Then  auscultation  is  practised  over  the  susj>ected  area.  "  By  this  manoeu- 
vre the  movement  of  the  parietal  against  the  visceral  pleura  is  opposite  in 
direction  to  that  occurring  during  the  respiratory  act,  and,  for  this  reason, 
the  pleuritic  sound  may  often  be  elicited  after  it  has  been  exhausted  in  the 
ordinary  acts  of  breathing."  The  other  movement  is  known  as  the  '^  de- 
cubital  manoeuvre y  "  Let  the  patient  lie  upon  the  affected  side  for  a  minute 
or  two,  then  let  him  rise  quickly  and  susj>end  respiration.  Now  listen  over 
the  affected  area,  at  the  same  time  directing  the  patient  to  take  a  full 
breath." 

With  but  few  exceptions,  pleural  friction-sounds  indicate  the  first  stage 
of  pleurisy.  They  disapp>ear  with  the  appearance  of  effusion.  They  may 
also  occur  over  the  pulmonary  apices  in  phthisis.  They  may  also  be  pro- 
duced over  the  base  of  the  right  side  of  the  thorax  in  hepatic  or  subdia- 
phragmatic abscess.  Vierordt*  is  authority  for  their  occurrence  in  "  pyaemic 
deposits  in  the  lungs,  infarction,  bronchiectasis  with  reactive  pneumonia, 
and  pleuritis  with  emphysema." 

(r)  Metallic  Tinkling. — Metallic  tinkling  gives  to  the  ear  of  the  aus- 
cultator  the  impression  of  a  dropping  into  a  liquid  confined  in  a  cavity. 
And  this,  indeed,  is  its  origin,  for  it  is  observed  in  hydro-  and  pyopneumo- 
thorax. It  has  also  been  suggested  that  metallic  tinkling  occurs  in  large 
pulmonary  cavities. 

Auscultation  of  the  Voice-Sounds  in  Health  and  Disease. 
— ^When,  in  health,  the  ear  is  applied  to  the  chest  while  words  are  spoken 
by  the  patient,  audible  vibrations  will  be  transmitted  to  the  chest-wall. 
We  call  this  phenomenon  the  voca/  resonance.  It  depends,  for  its  pro- 
duction, upon  the  same  physical  conditions  as  those  calling  forth  the  vocal 
or  tactile  fremitus.  It  also  possesses  the  same  clinical  significance  as  that 
phenomenon,  except  in  rare  instances,  the  rationale  of  which  has  not  been 
explained. 

In  healthy  chests,  it  is  more  prominent  over  the  right  than  the  left 


*  Vierordt :  *'  A  QiDical  Text- Book  of  Medical  Diagnosis  for  Physicians  and  Students/'    Fourth 
American  editkn,  p.  201. 
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apex,  it  is  more  distinct  in  persons  with  thin  chest-walls,  and  who  have  a 
bass  voice  ;  it  is  less  prominent  in  women  and  children. 

When  examining  the  vocal  resonance ^  the  patient  may  use  either  his 
whispered  or  his  ordinary  conversational  voice.  He  should  utter  the 
words  •*  one,  two,  three*'  in  a  monotone.  The  information  obtained  by  the 
whispered  voice  is  much  the  more  valuable ;  indeed,  it  has  been  claimed 
that  increased  resonance  with  the  whispered  voice  is  a  more  delicate  sign  of 
consolidation  than  is  breathing. 

In  the  case  of  the  conversational  voice,  the  sound  heard  by  the  ear  is 
buzzing  or  purring  ;  with  the  whispered  voice,  it  is  a  feeble,  blowing  sound, 
resembling  the  ordinary  expirator>^  murmur.  It  is  heard  distinctly  in  nor- 
mal chests,  with  few  exceptions,  only  over  the  trachea  and  primary  bronchi 
in  front  and  behind.  In  other  portions  of  the  chest  it  is  weak,  and  may 
even  be  inaudible. 

As  a  result  of  disease,  vocal  resonance  may  be  increased  or  decreased. 
htcreased  vocai  resonance  is  heard  in  all  conditions  in  which  there  is  pul- 
monary consolidation,  excepting  when  there  is  associated  obstruction  of  the 
bronchial  tube  tributary  to  the  affected  area.  Such  increase  in  vocal  reso- 
nance is  known  as  bronchophony,  because  of  its  similarity  to  the  voice- 
sounds  as  heard  ov^er  the  main  bronchi  and  trachea.  When  the  sounds 
become  so  distinct  that  it  seems  as  if  they  emanated  from  the  portion  of 
the  chest  immediately  beneath  the  stethoscope,  the  phenomenon  is  known 
as  pectonloquy.  If  the  patient  speaks  slowly,  the  articulation  is  clearly 
discerned.  Pectoriloquy  is  observed  over  cavities  communicating  with  a 
large  bronchus  ;  over  consolidations  in  communication  with  large  bronchi  ; 
in  the  case  of  pneumothorax  having  free  communication  with  a  bronchus  ; 
and,  though  rarely,  over  compressed  lungs  above  a  large  pleural  effusion. 

It  is  now  universally  conceded  that  the  use  of  the  whispered  voice  is 
capable  of  giving  much  more  information  than  that  of  ordinary  conversa- 
tion. This  is  explained  by  the  fact  that  a  whisper  practically  amounts  to  a 
forced  expiration.  Modifications  of  it  may  be  produced  by  areas  of  con* 
solidation  much  smaller  in  size  than  those  capable  of  producing  tubular 
breathing. 

Diminished  vocai  resonance  occurs  whenever  a  bronchial  tube  is  ob- 
structed, whether  from  accumulation  of  secretions  within  or  pressure  of  a 
tumor  from  without.  It  is  also  observed  in  pleural  eiTuston  and  when  the 
pleura  is  greatly  thickened,  and  in  some  cases  of  dense  pleuritic  adhesions. 

Egophony  is  a  modification  of  tlie  vocal  resonance  characterized  by  a 
tremulous  bleating  sound,  which  has  been  compared  to  the  crying  of  a 
goat  It  is  obser\Td,  though  rarely,  in  cases  of  moderate  pleuritic  effusion. 
The  best  location  for  eliciting  this  sign  is  at  or  below  the  angle  of  the 
scapula.  Taylor  asserts  that  egophony  may  also  be  obscrv^ed  in  some  cases 
of  pneumonia,  when  the  bronchial  tubes  are  obstructed  by  plugs  of  fibrin. 
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Brief  Descriptions  of  the  Symptoms  and  Clinical 
Course  of  the  Variious  Respiratory  Diseases. 

The  various  diseases  of  the  respiratory  system  may  best  be  studied 
clinically  by  classifying  them  as  follows  : 

1.  Acute  Diseases. 

(a)  With  dullness  on  percussion. 

(b)  Without  dullness  on  percussion. 

2.  Chronic  Diseases. 

(a)  With  dullness  on  percussion. 

(b)  Without  dullness  on  percussion. 

Acute  Diseases. 
(a)  With  Dullnens  on  Percussion. 

The  acute  pulmonary  disorders  attended  by  dullness  on  percussion  in- 
clude the  following  : 

1.  Croupous  pneumonia. 

2.  Catarrhal  pneumonia. 

3.  Pleurisy  with  effusion. 

4.  Pulmonary  congestion. 

5.  Pulmonary  oedema. 

6.  Abscess  of  the  lung. 

7.  Pulmonary  gangrene. 

1.  Croupous  Pneumonia;  Pneumonic  Fever;  Lobar 

Pneumonia. 

Although  pneumonic  fever  presents,  in  the  majority  of  cases,  a  typical 
course,  in  which  the  various  symptoms  are  associated  with  each  other  in  a 
characteristic  manner,  and  the  sequence  of  clinical  events  is  remarkable  for  its 
regularity,  nevertheless  there  is  no  acute  specific  disease  capable  of  produc- 
ing as  great  a  variety  of  clinical  pictures,  unless  we  except  typhoid  fever. 

The  typical  case  starts  with  severe  rigor  or  chill,  which,  however,  is 
usually  of  short  duration.  The  temperature  rises  at  once  to  a  high  point, 
and  continuing,  with  slight  remissions,  until  the  crisis,  which  takes  place 
usually  between  the  seventh  and  eleventh  days,  but  exceptionally  as  early 
as  the  third.  Coincident  with  the  fever  are  numerous  other  symptoms, 
some  due  to  the  profound  constitutional  disturbance,  and  others  indicating 
the  localization  of  disease  in  the  respiratory  apparatus.  Among  the  former 
are  rapid  pulse,  severe  headache,  general  pains,  and  vomiting ;  and  of  the 
latter,  cough,  at  first  dry,  later  with  expectoration,  severe  pain  in  the  side, 
raind  respiration,  and  active  movements  of  the  alae  nasi.  We  now  proceed 
to  a  study  of  the  individual  symptoms. 
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The  pulse  is  rapid  from  the  first,  usually  disproportionately  so  for  the 
fever.  In  persons  of  robust  constitution  at  the  time  of  the  attack,  its 
strength  usually  remains  good  throughout  the  illness.  With  individuals 
already  weakened  by  chronic  disease,  alcohol,  or  old  age,  weakness  and 
rapidity  are  characteristic  from  the  incipiency  of  the  attack. 

The  course  of  the  fever  has  already  been  fully  described  in  the  chapter  on 
"Temperature"  (page  48),  and  therefore  requires  no  further  description  here. 

Pain  in  the  chest  is  an  early  phenomenon,  and  is  the  cause  of  consider- 
able suffering.  It  is  due  to  an  associated  pleurisy.  It  is  nearly  always 
located  in  the  chest.  Very  exceptionally,  it  may  occupy  anomalous  loca- 
tions, or  may  be  referred  to  the  abdomen,  and  so  give  rise  to  diagnostic 
errors  if  the  physical  signs  are  not  discovered. 

Respiratory  disturbance  is  an  almost  necessary  part  of  the  symptoma- 
tology of  pneumonia.  Great  rapidity  of  breathing — from  30  to  60  per 
minute — is  observed.  Respiration  is  usually  impeded  by  the  thoracic  pain 
to  which  reference  has  already  been  made.  In  some  cases  there  may  be 
actual  dyspnoea. 

The  cough  in  the  early  stage  is  dry.  With  the  advent  of  the  second 
stage  it  becomes  frequent,  and  is  attended  by  expectoration  of  a  thick,  viscid 
sputum,  which  is  ofttimes  blood-streaked.  Exceptionally  the  blood  may 
be  present  in  sufficiently  large  quantity  to  be  called  a  haemorrhage.  More 
frequently  it  is  mixed  thoroughly  with  the  mucus,  constituting  the  oft-de- 
scribed "  rusty  sputum  *'  of  pneumonia.  After  the  crisis  the  cough  be- 
comes much  easier  and  expectoration  is  no  longer  difficult,  the  sputum 
thereafter  being  for  the  most  part  of  muco-purulent  character.  Certain 
atypical  cases  of  pneumonia  are  remarkable  for  the  almost  entire  absence  of 
cough  and  expectoration.  Such  latent  pneumonias  are  especially  apt  to 
occur  in  the  aged,  and  in  the  victims  of  alcohol  and  Bright's  disease.  In 
low  types  of  the  disease  the  sputum,  instead  of  being  tenacious,  is  thin  and 
dark-colored,  and  has  not  inaptly  been  described  as  "the  prune-juice  ex- 
pectoration.*' 

While  the  condition  of  the  heart  has  no  bearing  on  the  diagnosis  of 
pneumonia,  attention  to  it  is  of  the  highest  importance  as  indicative  of  the 
patient's  progress  and  general  condition.  The  interference  with  the  pul- 
monary circulation  throws  increased  labor  upon  the  right  heart.  The 
second  sound  at  the  pulmonary  area  becomes  accentuated.  It  is  this 
symptom  which  should  be  most  carefully  watched;  for,  should  the  second 
pulmonic  sound  weaken  without  corresponding  evidence  of  improvement  in 
the  condition  of  the  lungs,  we  may  well  fear  that  the  right  heart  is  giving 
out  and  dilatation  of  its  cavities  will  follow.  While,  on  the  other  hand,  the 
maintenance  of  the  accentuated  pulmonic  second  sound  indicates  strain  upon 
the  right  heart,  it  also  shows  that  that  organ  is  for  the  present,  at  least,  able 
to  withstand  the  extra  pressure. 
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In  no  pulmonary  disease  are  the  physical  signs  more  characteristic 
than  they  are  in  pneumonic  fever.  Inspection  demonstrates  nothing  of  im- 
portance beyond  the  rapid  or  embarrassed  respiration.  There  may  be  a 
slight  increase  in  the  circumference  of  the  affected  side,  but  it  is  discover- 
able only  by  careful  measurement.  Palpation  discovers,  besides  a  lack  of 
local  expansion,  increased  vocal  fremitus  over  the  consolidated  lung. 
When,  however,  the  pneumonia  is  what  is  known  as  massive,  and  the 
bronchial  tubes  are  filled  up  with  secretions,  the  vocal  fremitus  will  be 
found  to  be  diminished. 

Percussion  discloses  in  the  first  stage  of  the  disease  a  slight  dullness 
over  the  consolidated  lobe,  and  this  becomes  more  manifest  as  the  lesions 
progress,  until  finally  it  may  even  amount  to  absolute  flatness.  The  dull 
quality  of  the  percussion-note  is  sometimes  masked  in  the  stage  of  engorge- 
ment by  reason  of  the  possession  of  a  tympanitic  quality.  This  same 
semblance  of  tympany  may  be  resumed  when  the  lesions  are  undergoing 
resolution.  Exceptionally,  percussion-dullness  may  be  noteworthy  be- 
cause of  its  absence.  This  is  ofttimes  the  case  in  the  pneumonias  of  chil- 
dren, and  in  adults  when  the  consolidation  is  centrally  located.  When  the 
lesion  involves  the  lower  lobe  of  the  left  lung,  the  dullness  may  be  masked 
by  reason  of  a  tympany  transmitted  from  the  adjacent  distended  stomach 
or  colon.  When  dullness  is  present,  its  extent  must  not  give  rise  to  false 
ideas  as  to  the  extent  of  the  lesion  ;  for  example,  the  upper  limit  of  the 
lower  lobe  posteriorly  is  about  on  a  Hne  with  the  middle  of  the  scapula, 
but  the  dullness  resulting  from  its  consolidation  may  cover  the  entire  back 
on  the  corresponding  side. 

Auscultation  early  demonstrates  the  presence  of  the  crepitant  rales. 
This  may  not  be  readily  manifested,  because  of  the  usually  associated  quiet, 
suppressed  breathing.  Their  absence  cannot  be  assured  unless  the  patient 
draws  a  long  breath.  The  vesicular  murmur  then  becomes  harsh.  When 
percussion-dullness  is  manifested,  the  breathing  becomes  tubular.  During 
the  stage  of  resolution,  rales  of  any  degree  of  coarseness  and  fineness 
appear  {rale  redux).     Vocal  resonance  is  increased. 

The  symptoms  above  detailed  are  those  upon  which  we  rely  for  the 
diagnosis  of  pneumonia.  Characteristic  as  are  the  physical  signs,  they 
must  not  be  relied  upon  exclusively,  for  circumstances  may  cause  unusual 
modifications  ;  or,  as  has  already  been  shown,  they  are  sometimes  absent  in 
part.  Clinical  accuracy  therefore  demands  that  they  must  always  be 
studied  in  conjunction  with  the  rational  symptoms. 

But  pneumonia  may  be  attended  by  numerous  symptoms  which  are 
not  essential  to  the  diagnosis  of  the  disease.  Knowledge  concerning  them 
is  of  importance  because  of  the  possibility  of  their  confusing  the  diagnosis 
and  directing  attention  to  organs  other  than  the  lungs.  Especially  does 
this  remark  apply  to  the  cerebral  symptoms.     A  fairly  large  number  of 
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cases  of  pneumonia  are  associated  with  delirium,  which  sometimes  amounts 
to  actual  mania.  Indeed,  such  cases  have  been  diagnosed  as  acute  mania, 
the  pulmonar}^  consolidation  being  discovered  only  at  the  autopsy.  It  may 
also  happen  that  an  associated  meningitis  is  an  early  phenomenon,  and  if 
the  chest  is  not  examined  critically, ^ — a  very  difficult  thing  to  do  under  the 
circumstances, — the  primary  pneumonia  may  escape  recognition. 

Pneumonia  occurring  in  alcohol  habitues  is  liable  to  run  an  atypical 
course.  Cough,  expectoration  and  fever  are  not  prominent  features  ;  hence 
attention  is  not  directed  to  the  chest.  At  the  same  time,  pneumonia  in 
such  subjects  is  very  prone  to  be  the  means  of  exciting  delirium  tremens. 
It  is  a  good  rulCj  therefore,  to  systematically  examine  the  chests  of  such 
patients  as  frequently  and  as  thoroughly  as  circumstances  wilt  permit. 

The  digestive  symptoms  include  a  moist  but  very  heavily-coated 
tongue,  va^miting  in  the  early  stage,  and  enlargement  of  the  liver  and 
spleen. 

Aside  from  the  usual  characteristics  observed  in  fevers,  the  urine  shows 
great  diminution  in  chlorides.  This  symptom  seems  to  run  parallel  with 
the  progress  of  the  case,  and  hence  may  be  utilized  to  a  certain  extent  as 
a  prognostic  sign. 

The  principal  blood  change  noted  in  pneumonia  is  a  Jeucocytosis.  The 
count  usually  runs  from  14,000  to  40,000  per  cubic  millimeter;  exception- 
ally, it  may  reach  100,000.  The  absence  of  leucocytosis  may  be  regarded 
as  an  unfavorable  sign. 

Pneumonia  is  interesting  because  of  the  numerous  complications. 
These  include  pleurisy,  pericarditis,  simple  and  malignant  endocarditis,  men- 
ingitis, multiple  neuritis,  gastric  disturbances,  jaundice,  hemiplegia,  and 
renal  disease. 

In  addition  to  certain  atypical  forms  of  pneumonia  to  which  incidental 
reference  has  been  made  in  the  preceding  pages,  attention  may  be  directed 
to  still  others,  especially  the  terminal  and  secondary  pneumonias.  Under 
the  terminal  pneumonias  may  be  included  tliose  cases  which  occur  in  the 
subjects  of  renal  disease,  pulmonary  tuberculosis,  heart  diseases,  etc.  Inas- 
much as  the  symptoms  are  by  no  means  obtrusive,  such  cases  are  apt  to 
fail  of  recognition,  excepting  on  the  post-mortem  table. 

The  secondary  pneumonias  are  especially  apt  to  follow  or  complicate 
the  infectious  diseases,  and,  like  other  atypical  varieties,  present  but  few  of 
the  characteristic  symptoms  of  pneumonic  fever.  Even  the  physical  signs 
are  obscure. 

2.  Catarrhal  Piietiinonia ;  Broiielio-Piieiiinoiiia. 

Cases  of  catarrhal  pneumonia  may  be  divided  into  two  classes — pri- 
mary and  secondarj^  The  former  occur  in  children  almost  exclusively  ;  the 
latter  as  a  sequence  or  continuance  of  a  variety  of  conditions,  among  which 
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are  acute  bronchitis,  the  infectious  fevers,  and  the  entrance  of  foreign  particles 
into  the  respirators^  passages  {aspiration  or  digiuiition  puiitmoma).  Of  the 
infectious  fevers  thus  acting  as  a  causative  factor,  the  chief  ones  are  measles, 
whooping-cough,  diphtheria,  and  scarlatina.  In  these  diseases  it  is  a  most 
important  cause  of  death.  The  deglutition  pneumonias  occur  in  persons 
who  have  been  rendered  unconscious  from  such  diseases  as  urafmia  or 
cerebral  harmorrhage,  thus  permitting  of  the  entrance  of  portions  of  Hquid 
or  solid  food  into  the  lar>"nx,  and  finally  the  smaller  bronchi.  Akin  to 
the  latter  cases  are  the  pneumonias  succeeding  pulmonary  haemorrhage^ 
bronch (ectasia,  and  ruptured  empyema. 

Most  cases,  however^  result  from  exposure  to  cold,  with  or  without  a 
preceding  bronchitis.  The  early  symptoms  are  therefore  those  of  acute 
bronchitis,  but  with  more  marked  constitutional  disturbances,  as  fever  and 
rapid  pulse.  We  also  note  the  phenomena  indicating  involvement  of  the 
respiratory  apparatus,  as  rapid  respiration,  shortness  of  breath,  cough  with 
expectoration,  and  the  physical  signs. 

The  fever  presents  no  definite  type.  The  temperature  range  is  very 
irregular,  but  rarely,  excepting  in  children,  does  it  run  over  103"^  F.  The 
variations  from  day  to  day,  or  even  from  hour  to  hour,  are  irregular 

The  pulse  is  rapid,  especially  in  young  subjects. 

The  res  pi  rati  on- rate  may  run  from  50  to  80.  The  shortness  of  breath 
sometimes  amounts  to  actual  dyspnoea,  with  evidence  of  deficient  aeration, 
as  cyanosis. 

The  cough,  which,  during  the  preceding  bronchitis,  had  been  loose  and 
painless,  with  the  extension  of  the  disease  to  the  pulmonary  lobules,  be- 
comes dry  and  ineffectual.  I^ter  there  is  some  expectoration,  which  is 
usually  muco- purulent,  but  may  be  blood-streaked. 

Inasmuch  as  the  pulmonar>^  changes  consist  of  scattered  foci  of  con- 
solidation, percussion  should  reveal  patches  of  localized  dullness.  As  a 
matter  of  fact,  the  consolidated  areas  are  usually  so  small  as  to  make  their 
recognition,  clinically,  entirely  out  of  the  question  in  the  vast  majority  of 
cases.  Hence  it  is  that  percussion  avails  but  little  in  the  diagnosis  of  catar- 
rhal pneumonia,  unless,  indeed,  w*e  regard  the  absence  of  marked  dullness 
an  important  feature  when  taken  in  conjunction  with  the  scverit>'  of  the 
associated  symptoms.  On  auscultation,  numerous  patches  of  fine  rales  ; 
exceptionally,  when  the  consolidated  areas  are  closely  grouped,  we  may 
hear  tubular  breathing ;  but  in  the  majority  of  cases  the  only  disturbance 
of  tiie  vesicular  murmur  is  the  assumption  of  a  harsh  character. 

In  fatal  cases  respiration  becomes  more  and  more  labored,  and  the 
heart  shows  signs  of  failing.  The  disease  has  no  definite  duration  ;  acute 
cases  continue  all  the  way  from  ten  days  to  three  weeks. 

There  is  a  class  of  cases  of  catarrhal  pneumonia  in  adults  in  which 
the  constitutional  disturbance  is  rarely  great.     The  prevailing  symptoms 
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include  irregular  fever,  with  cough.  Physical  examination  discovers 
patches  of  consolidation  and  small  rales.  Such  cases,  though  offering  a 
favorable  result  so  far  as  the  immediate  future  is  concerned,  are  prone  to 
end  in  pulmonary  tuberculosis. 

3.  Pleurisy  with  Effusion. 

The  typical  case  of  acute  pleurisy  is  ushered  in  by  fever  with  or  with- 
out a  chill,  and  more  or  less  severe  pain  in  the  side.  There  may  be  some 
cough ;  but  if  so,  it  is  of  a  dry,  harassing  character.  There  is  some  em- 
barrassment of  respiration,  but  it  is  due  entirely  to  the  pain  occasioned  by 
the  respiratory  movements.  As  the  disease  progresses,  effusion  takes 
place.  The  inflamed  pleural  surfaces  are  no  longer  in  contact,  and  the  pain 
in  the  side  ameliorates.  The  dyspnoea  increases,  however,  now  being  due 
to  the  impairment  of  the  pulmonary  space  by  the  fluid  accumulation.  The 
severity  of  the  dyspnoea  seems  to  be  due  more  to  the  rapidity  of  fluid 
accumulation  than  to  the  actual  quantity.  To  relieve  the  pain,  which  is 
aggravated  by  every  movement  of  the  affected  side  of  the  chest,  the  patient 
lies  on  the  affected  side.  The  usual  duration  of  a  case  of  pleurisy  is  from 
one  to  two  months. 

Atypical  cases  come  on  slowly,  the  usual  clinical  phenomena,  as  fever 
and  pain  in  the  chest,  not  being  at  all  obtrusive.  It  is  not  unusual  for 
the  patient  to  keep  at  his  ordinary  work,  knowing  that  he  is  not  in  his 
usual  good  health,  but  not  being  able  to  specify  anything  especially 
wrong. 

In  any  case,  the  physical  signs  establish  the  diagnosis.  In  the  first 
stage,  the  friction-murmur,  especially  marked  towards  the  close  of  inspi- 
ration, becoming  more  marked  with  increase  of  stethoscopic  pressure,  tells 
the  nature  of  the  case  with  unerring  precision.  With  the  appearance  of 
effusion  the  friction- murmur  disappears.  Then  there  is  dullness  on  percus- 
sion, sometimes  amounting  to  absolute  flatness  over  the  fluid  accumulation. 
The  effusion  brings  about  certain  changes,  evident  to  inspection.  Thus, 
the  affected  side  of  the  chest  appears  to  be  unduly  rounded  or  bulging, 
although  by  mensuration  the  enlargement  is  not  as  great  as  it  appears. 
The  depressions  between  the  ribs  arc  lessened.  Displacement  of  adjacent 
organs  is  very  common,  varying,  however,  according  to  the  side  of  the 
chest  involved.  The  heart  in  left-sided  and  the  liver  in  right-sided  pleurisy 
are  the  organs  principally  affected  in  this  respect.  Some  popular  notions 
concerning  the  upper  limit  of  the  percussion-dullness  require  correction. 
It  is  not  on  a  horizontal  line,  as  generally  supposed,  but  describes  a  modi- 
fied letter  '*  S."  Nor  is  the  area  of  dullness  as  readily  modified  by  position 
as  ordinarily  stated.  Decubitus  does  produce  some  alteration,  but  the 
change  takes  place  with  comparative  slowness.  With  the  absorption  of  the 
effusion  the  percussion-dullness  disappears.     It  is  not  unusual  for  some 
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impairment  of  the  pulmonary  resonance  to  remain,  by  reason  of  a  perma- 
nent thickening  of  the  pleura. 

With  the  beginning  of  effusion,  auscultation  shows  a  progressive  en- 
feeblement  of  the  respiratory  murmur,  and  this  may  eventuate  in  absolute 
silence  over  the  effusion.  Sometimes  there  may  be  heard,  if  care  is  ob- 
served, feeble  and  distant  tubular  breathing.  Vocal  and  tactile  fremitus 
are  impaired  over  the  effusion.  Above  the  line  of  effusion,  and  on  the 
healthy  side  of  the  chest,  the  vesicular  murmur  is  exaggerated  {compensa- 
tory breathing). 

Some  cases  of  pleurisy  proceed  no  farther  than  the  first  stage  {dry 
pleurisy). 

Patients  who  have  had  pleurisy  are  exceedingly  liable  to  develop  tu- 
berculosis in  afler  .years. 

Some  cases  do  not  undergo  resolution,  and  as  a  result  we  have  chronic 
fibrinous  pleurisy  or  empyema  {purulent  pleurisy'). 

So  far  as  life  is  concerned,  the  prognosis  of  pleurisy  is,  as  a  rule, 
favorable.  Occasionally  death  results  from  a  complication,  as  endocarditis, 
pericarditis,  meningitis,  embolism,  and  thrombosis,  all  of  which  are  serious. 

4.  Pulmonary  Congestion. 

Pulmonary  congestion  may  be  either  active  or  passive.  Active  pul- 
monary congestion  seems  to  be  a  theoretical  pathological  conception 
rather  than  a  distinct  clinical  entity.  Active  hyperaemia  is,  of  course,  the 
initial  change  in  many  pulmonary  diseases,  but  it  is  very  doubtful  if  its 
clinical  recognition  is  possible.  As  a  temporary  condition,  it  may  be  pro- 
duced by  the  inhalation  of  irritating  fumes,  very  hot  or  very  cold  air,  and 
inflammation  of  adjacent  structures.  The  symptoms  which  have  been 
assigned  to  it  include  dyspnoea,  cough  with  stitching  pains,  blood-stained 
expectoration,  feeble  respiratory  murmur,  and  some  impairment  of  j>ercus- 
sion-resonance. 

Passive  congestion,  also  known  as  hypostatic  congestion  and 
hypostatic  pneumonia,  is,  on  the  other  hand,  frequently  observed  clini- 
cally, due  to  well-defined  causes,  producing  a  typical  symptom-group.  The 
lesion  is  located  usually  at  the  bases  of  the  lungs,  and  is  due  to  the  com- 
bined effects  of  the  long-maintained  recumbent  posture  and  impaired  heart 
action.  It  is  especially  liable  to  occur  in  the  aged,  the  victims  of  long- 
continued  fevers,  mitral  disease,  dilatation  of  the  right  heart,  and  cerebral 
haemorrhage.  In  many  cases  it  produces  no  prominent  symptoms,  and  is 
to  be  recognized  only  on  physical  examination.  Thus,  there  is  dullness  on 
percussion  over  the  affected  region,  with  feeble  respiratory  murmur  and 
moist  rales.  When  the  congestion  is  well  advanced,  there  will  be  cough, 
dyspncea,  and  even  haemopt>'sis.  The  prognosis  is  that  of  the  disease  or 
condition  upon  which  it  is  engrafted. 
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5*  CEcleiiia  of  the  Lim^s. 

This  is,  in  the  majority  of  cases,  a  terminal  e%'ent  in  the  course  of  a 
number  of  diseases  having  a  fatal  tendency.  The  symptoms  of  cases  of 
this  character  consist  of  dyspnoea  and  cough.  The  latter  has  a  peculiar 
inefTectyal  sound,  and,  when  successful  in  bringing  up  sputum,  the  latter  is 
clear  and  frothy.  There  is  impaired  pulmonary  resonance,  and  ausculta- 
tion discloses  the  presence  of  loud,  moist  rales  in  the  larger  and  medium- 
sized  tubes.  Pulmonary  cedema  is  usually  of  acute  onset,  and  ends  fatally 
within  a  few  days.  Cases  occurring  in  the  course  of  chronic  Bright's  dis- 
ease are  apt  to  appear  suddenly. 

6,  Abscess  of  the  LiiugH. 

Pulmonary  abscess  itself  is  an  acute  lesion  ;  but  it  is  a  secondary  pro- 
cess which  may  be  engrafted  upon  acute  or  chronic  conditions,  which  may 
be  enumerated  as  follows:  (i)  Croupous  pneumonia ;  (2)  Pulmonary  tu- 
bercutosis  ;  (3)  Bronchiectasia ;  (4)  Py^emic  infarctions;  (5)  Pulmonary 
embolism  ;  (6)  Perforation  of  the  lung  by  malignant  disease  of  the  oesoph- 
agus ;  (7)  Suppuration  of  bronchial  glands  ;  (8)  Empyema  rupturing  into  the 
lung  ;  {9)  Perforation  of  the  lung  by  mediastinal  abscess  ;  (10)  Perforation 
of  the  lung  by  a  sub-diaphragmatic  abscess;  (11)  Perforating  wounds  of 
the  lung  ;  (12)  Suppuration  from  a  hydatid  cyst  The  symptoms  are  those 
of  the  primary  affection  plus  the  constitutional  disturbances  attendant  upon 
suppuration,  expectoration  of  a  large  quantity  of  pus,  and  certain  physical 
signs.  The  constitutional  symptoms  include  fever  of  septic  type ;  the 
temperature  is  usually  high.  It  may  or  may  not  be  associated  with  rigors. 
The  initial  expectoration  of  pus  is  unexpected,  and  is  very  free.  Micro- 
scopic examination  discovers  that  it  contains  lung-tissue.  Previous  to  this 
event,  a  diagnosis  is  largely  conjectural.  There  will  be,  it  is  truej  a  local- 
ized dullness  on  percussion,  with  absence  of  vesicular  murmur ;  but  such 
a  condition  is  liable  to  suggest  a  diagnosis  of  pleural  effusion,  from  which  it 
may  be  differentiated  by  the  absence  of  visceral  displacements  and  the 
preser\^ation  of  the  vocal  fremitus.  The  many  positions  w^hich  it  is  possible 
that  a  pulmonar>"  abscess  may  occupy,  and  the  many  directions  in  which  it 
may  extend  and  finally  perforate,  suggest  the  widespread  symptomatology 
possible,  and  the  difficulties  attendant  upon  the  diagnosis.  The  expectora- 
tion in  the  beginning  is  not  offensive.  Later,  especially  if  drainage  of  the 
cavity  be  inefficient,  the  foetor  may  be  very  pronounced. 

7.  Piiliiionar>'  Gan^reue. 

This  is  always  a  secondary  process,  succeeding  one  of  the  following 
conditions  :  Putrid  bronchitis,  bronchiectasia,  aspiration  pneumonia,  espe- 
cially in  the  paralyzed  and  insane,  acute  and  chronic  pneumonia,  pulmon- 
ary tuberculosis,  septic   embolism,  extension  of  disease  from   adjacent  vis- 
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cera,  diabetes,  chronic  alcoholism,  and  Bright's  disease.  The  essential 
symptom  is  a  horribly  offensive  expectoration,  the  sputum  separating  into 
three  layers,  as  follows  :  "  a  greenish-brown  heavy  sediment ;  an  interven- 
ing thick  liquid,  which  sometimes  has  a  greenish  or  brownish  tint ;  and  on 
top  a  thick,  frothy  layer."*  It  always  contains  portions  of  pulmonary 
tissue.  The  physical  signs  are  not  likely  to  be  distinctive,  owing  to  the 
varying  conditions  surrounding  the  lesion.  In  a  general  way,  they  may  be 
stated  to  be  those  of  pulmonary  cavity  plus  those  of  the  primary  disease. 
Without  the  foetid  sputum  a  diagnosis  is  impossible,  and  this  may  happen 
by  reason  of  the  plugging  of  a  bronchus  leading  to  the  affected  area. 
Pulmonary  gangrene  is  inevitably  fatal. 

(6)  Without  Dullness  on  Percussion. 

The  acute  pulmonary  diseases  which  do  not  have  dullness  on  percus- 
sion as  a  symptom  include — 

1.  Acute  catarrhal  bronchitis. 

2.  Acute  miliary  tuberculosis. 

3.  Acute  dry  pleurisy. 

1.  Acute  Catarrhal  Bronchitis. 

Acute  catarrhal  bronchitis  is,  in  the  majority  of  cases,  the  result  of 
"  taking  cold,'*  especially  in  the  predisposed.  As  a  rule  it  is  preceded  by 
catarrhal  inflammation  of  the  upper  respiratory  tract.  It  may  also  occur 
as  part  of  the  clinical  features  of  certain  infectious  diseases,  notably  influ- 
enza, typhoid  fever,  and  measles. 

The  cardinal  symptoms  of  acute  bronchitis  are  cough,  expectoration, 
and  dyspncea.  Cough,  however,  is  the  prominent  symptom.  In  the  initial 
stage  it  is  dry  and  hacking.  With  the  advent  of  the  stage  of  secretion  it 
becomes  loose,  and  is  accompanied  by  the  expectoration  of  sputum,  at  first 
clearly  mucus,  and  later  muco-purulent.  In  the  majority  of  cases  the  dysp- 
noea is  mild ;  often  not  sufficiently  marked  to  attract  attention.  In  gouty 
subjects  and  the  victims  of  alcoholism  and  nephritis  it  is  a  prominent  fea- 
ture. Subjective  discomfort  referred  to  the  chest  consists  of  a  sense  of  op- 
pression referred  to  beneath  the  sternum,  and  indicates  involvement  of  the 
medium-sized  tubes.  Constitutional  disturbance  is  usually  mild,  consisting, 
for  the  most  part,  of  slight  fever  (temperature  100°  to  102°  F.),  some  slight 
acceleration  of  the  pulse,  and  weakness. 

Physical  signs  are  not  infrequently  absent  in  the  mild  cases.  In  others, 
percussion  gives  no  change  in  sound,  excepting  in  those  instances  in  which 
there  is  a  localized  collapse  of  air-cells  from  obstruction  of  the  bronchioles. 
Auscultation  may  give  entirely  negative  evidence,  or  the  vesicular  murmur 

•  Osier  :  **  Practice  of  Medicine."     Fourth  edition,  p.  66i. 
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may  be  somewhat  harsh.  Sometimes,  by  reason  of  bronchial  obstruction 
by  the  secretions,  it  may  be  entirely  absent  until  the  tubes  are  cleared  by 
coughing.  Rales  are  not  uncommon.  In  the  first  stage  they  are  dry  and 
squeaking,  and  not  influenced  by  coughing.  In  the  fully-developed  disease 
they  are  of  the  large  and  small  moist  varieties.  In  children  and  the  aged, 
— in  whom  bronchitis  is  always  to  be  regarded  as  a  serious  disease, — they 
are  usually  loud,  and  are  audible  over  the  entire  chest. 

2.  Acute  Miliary  Tuberculosis. 

Careful  study  of  cases  of  acute  miliary  tuberculosis  of  the  lungs  will 
show,  in  the  majority  of  cases,  a  tuberculous  focus  in  some  portion  of 
the  body,  the  breaking  down  of  which  is  responsible  for  the  acute  pro- 
cess. Hence,  we  find  in  this  disease  a  history  of  a  former  pulmonary  lesion, 
now  latent,  or  tuberculosis  of  glands  or  bones.  The  initial  symptoms  are 
those  of  a  diffuse  bronchitis ;  the  local  and  constitutional  symptoms  are 
disproportionately  severe  to  the  physical  signs.  Cough  is  a  prominent 
symptom.  It  may  be  dr>'^  and  hacking,  or  it  may  become  moist  with  ex- 
pectoration of  a  muco-purulent  character.  Sometimes  it  is  attended  by 
haemoptysis.  In  rare  cases  it  may  present  the  rusty  appearance  observed 
in  pneumonic  fever.  Dyspnoea  is  always  a  prominent  feature ;  in  fact,  it  has 
been  said  that  no  pulmonary  affection,  other  than  pneumonia  and  emphy- 
sema has  this  symptom  more  fully  developed.  The  patient  is  usually 
cyanosed,  the  discoloration  being  particularly  manifested  in  the  lips  and 
tips  of  the  fingers.  Fever  is  always  present,  the  temj>erature  usually 
ranging  around  103°  F.,  and  not  infrequently  presenting  the  inverse 
type.  The  pulse  is  weak  and  disproportionately  rapid  as  compared  with 
the  temperature.  As  the  case  progresses  to  a  fatal  termination  the  com- 
plexus  of  symptoms  which  we  know  as  **the  typhoid  state'*  becomes 
manifest. 

The  physical  signs  relate  almost  exclusively  to  the  evidence  afforded 
by  auscultation.  Owing  to  the  small  size  of  the  tubercular  granulations, 
as  a  rule  the  percussion-note  is  unaltered.  The  vesicular  murmur  is  harsh 
and  expiration  is  prolonged.  Rales  include  the  sub-crepitant,  crepitant,  sibi- 
lant and  sonorous  varieties.  In  the  later  stages  of  the  disease  the  rales 
become  coarser. 

The  diagnosis  of  acute  miliary  tuberculosis  of  the  lungs  should  not 
be  attended  by  any  difficulty.  Its  suddenness  and  its  rarity  always  make  it 
an  unexpected  condition  ;  hence  it  is  not  usually  recognized  as  promptly  as 
wc  would  expect.  From  typhoid  fever,  it  is  to  be  differentiated  by  the  rapid 
pulse,  the  embarrassed  respiration,  and  the  cyanosis.  Acute  bronchitis  never 
presents  the  profound  constitutional  and  local  disturbance  observed  in  mil- 
iary tuberculosis. 
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3.  Acute  Dry  Pleurisy. 

Dry  pleurisy  presents  the  same  symptoms  as  the  first  stage  of  pleurisy 
with  effusion. 

Chronic  Diseaises. 

(a)  With  Dullness  on  Percussion. 

The  chronic  pulmonary  diseases  presenting  dullness  on  percussion  in- 
clude the  following : 

1.  Pulmonary  tuberculosis. 

2.  Tumors  of  the  lung. 

3.  Empyema. 

4.  Hydrothorax. 

5.  Haemothorax. 

6.  Interstitial  pneumonia  (pulmonary  fibrosis). 

7.  Brown  induration  of  the  lungs  (chronic  congestion). 

8.  Atelectasis. 

1.  Pulmonary  Tuberculosis. 

Pulmonary  tuberculosis  may  be  divided  into  three  classes  as  follows : 
i.  Caseous  tuberculosis, 
ii.  Fibro-caseous  tuberculosis, 
iii.  Fibroid  tuberculosis. 

i.  Caseous  Tuberculosis;  also  known  as  Acute  Pneumonic 
Phthisis,  Phthisis  Florida,  Galloping  Consumption. 

Clinically  and  pathologically  two  varieties  of  caseous  tuberculosis  may 
be  recognized,  namely,  the  disseminated  or  broncho-pneumonic  and  the 
lobar  varieties.  Caseous  tuberculosis  represents  but  a  small  percentage  of 
the  total  cases  of  pulmonary  tuberculosis,  the  lobar  form  being  especially 
rare.  It  may  occur  in  persons  who  already  have  chronic  tuberculosis  of 
the  lungs,  or  it  may  appear  as  a  primary  affection. 

The  onset  of  the  disease  may  be  either  gradual  or  sudden.  In  the 
latter  case,  there  are  fever  with  rigors,  rapid  pulse  and  respiration,  cough, 
and  possibly  bloody  expectoration.  This  combination  of  symptoms  pre- 
sents a  strong  resemblance  to  pneumonia,  with  which  disease  it  is  usually 
confounded  in  the  beginning.  Before  long,  however,  the  fever  assumes  the 
well-known  hectic  type,  and  is  associated  with  night-sweats,  rigors,  and  gen- 
eral emaciation.  The  sputum  is  at  first  mucoid,  and  possibly  blood- 
stained, but  soon  becomes  muco-purulent,  and  in  turn  purulent.  Micro- 
scopic examination  nearly  always  discloses  the  presence  of  the  tubercle 
bacilli. 

The  physical  signs  resemble  those  of  broncho-pneumonia.  Loss  of 
pulmonary  resonance  is  observed,  especially  at  the  apices.     This  is  associ- 
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ated  with  crepitation.  As  the  disease  progresses,  complete  dullness  may 
be  noted.  Auscultation  also  discovers  diffuse  rales  of  bubbling,  crackling^, 
or  metallic  qualit>'.  The  respirator^'  sounds  assume  a  tubular  quality. 
Bronchophony  is  often  present.  In  the  lobar  variet\'  the  symptoms  simu- 
late those  of  croupous  pneumonia  from  the  beginning,  and  no  suspicion  of 
the  mistaken  diagnosis  will  be  held  until  the  time  for  the  crisis  has  arrived 
and  that  fortunate  event  fails  to  materialize. 

It  would  seem  that  cases  of  acute  pneumonic  phthisis  can  only  be 
recognized  with  certainty  in  the  beginning  by  microscopic  examination  of 
the  sputum,  which  should  contain  not  only  the  tubercle  bacilli  but  portions 
of  broken-down  lung-tissue. 

iL  Fibro-Caneous  Tuberculosis;  Chronic  Ulcerative  Tuber- 
cuIohIh;  Chronic  Pulmonary'  Tuberculosis. 

This  is  the  most  common  variety  of  pulmonary-  tuberculosis.  The 
.sequence  and  character  of  lesions  in  this  disease  give  a  clew  to  its  clinical 
features.  The  rational  symptoms  are  necessarily  those  of  disturbed  pulmo- 
nary function.  The  starting-point  is  almost  invariably  in  the  upper  por- 
tion of  the  apices  of  the  lungs,  and  nearer  to  the  posterior  than  to  the  ante- 
rior surface.  In  the  beginning  it  is  a  deposit  of  miliar}'  tubercles,  followed 
by  pulmonary  consolidation, — really  a  tubercular  broncho-pneumonia.  Then 
there  ensues  caseation,  with  or  without  ulceration  and  formation  of  a  cavity. 
In  some  cases  there  is  a  formation  of  connective  tissue.  These  various 
changes  are  generally  a  matter  of  many  months  from  their  incipiency 
to  their  termination  in  death.  Ofttimcs  the  progress  of  the  disease  is 
checked  in  various  portions  of  its  course,  to  remain  quiescent  for  prolonged 
periods. 

The  onset  of  fibro-caseous  pulmonary  tuberculosis  is  always  gradual. 
In  fact,  it  is  at  times  difficult  to  state  exactly  just  where  the  illness  had  its 
commencement.  In  some  of  the  cases  the  onset  may  be  so  insidious  that 
the  pathological  changes  are  already  well  advanced  before  the  patient  con- 
siders it  worth  while  to  consult  a  physician.  In  other  cases  the  initial 
symptoms  are  not  referred  to  the  lungs,  the  patient  complaining  of  general 
weakness  and  prostration,  or  possibly  some  disturbance  of  digestion.  The 
only  symptom  other  than  those  obtainable  by  physical  examination  of  the 
chest  which  would  suggest  pulmonary  tuberculosis  is  afternoon  or  evening 
rises  of  temperature,  possibly  with  subnormal  morning  temperature.  In 
another  class  of  cases  the  patient  is  in  fair  health,  and  docs  not  regard  him- 
self as  sickly,  when  he  is  seized  with  pulmonar>'  haemorrhage,  and  from 
that  time  on  is  never  well.  Cases  of  this  character  have  led  to  the  theory 
of  phthisis  ab  htemopto'c.  I^astly,  we  have  the  cases  which  constitute  the 
majority  ;  that  is,  those  in  which  the  pulmonary  tuberculosis  seems  to  be 
the  direct  continuance  of  an  attack  of  acute  bronchitis,  or  of  repeated  at- 
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tacks  of  that  disease, — generally,  too,  in  persons  who  have  been  more  or 
less  careless,  or  who  take  cold  readily. 

The  cardinal  symptoms  of  chronic  pulmonary  tuberculosis  include 
cough,  expectoration,  tubercle  bacilli  in  the  sputum,  thoracic  pains,  fever, 
emaciation,  anaemia,  and  the  physical  signs  attendant,  according  to  the 
stage  of  the  lesion,  upon  a  localized  bronchitis,  pulmonary  consolidation, 
and  pulmonary  destruction  (cavity  formation).  These  symptoms  necessa- 
rily vary  in  prominence  and  in  their  associations  according  to  the  mode  of 
onset  and  the  manner  of  progress  of  the  case.  To  them  may  be  added 
other  clinical  phenomena  by  reason  of  direct  and  indirect  effects  of  the 
tubercular  process  upon  other  viscera. 

Cough, — ^This  is  an  early  and  constant  symptom, — the  one  which 
forces  itself  upon  the  attention  of  the  patient  and  drives  him  to  the  physi- 
cian for  relief.  In  the  beginning,  it  is  of  a  dry,  hacking  character.  At  first 
it  is  only  annoying  at  night,  or  after  undue  exertion  ;  later,  it  becomes  con- 
stant. This  dry  cough  soon  changes  to  one  of  moist  character,  attended 
by  expectoration,  which  will  vary  in  individuality  according  to  the  stage  of 
the  disease  ;  starting  as  purely  mucoid,  it  progressively  becomes  muco-puru- 
lent  and  purulent. 

The  sputum  will  change  in  quantity  and  appearance  according  to  the 
mode  of  onset  of  the  disease  and  the  stage  to  which  it  has  advanced.  When 
the  disease  has  supervened  upon  chronic  bronchitis,  it  is  profuse  from  the 
first  Even  during  the  stages  in  which  it  preserves  its  catarrhal  character- 
istics, careful  search  will  discover  more  or  less  numerous  small  puriform 
masses ;  and  it  is  these  which  should  be  searched  most  diligently  for  the 
presence  of  the  tubercle  bacilli.  With  the  appearance  of  tissue  destruction 
the  sputum  becomes  purulent,  and  its  color  of  a  greenish  or  greenish-yel- 
low color.  Sometimes  it  forms  flattened  purulent  masses  (nummular  spu- 
tum), and  it  is  then  said  to  be  a  sign  of  the  presence  of  cavities.  The  daily 
quantity  of  sputum  may  vary  all  the  way  from  what  may  be  described  as 
scanty  to  six  or  eight  ounces  in  the  cases  in  which  the  disease  is  well  ad- 
vanced and  is  progressing  rapidly.  Not  infrequently  it  is  more  or  less 
mixed  with  blood,  which  sometimes  appears  as  clots  and  sometimes  as 
mere  streaks.  Microscopic  examination  of  the  sputum,  the  technique  of 
which  will  be  described  elsewhere  (Chapter  XII.),  will  discover  the  presence 
of  the  tubercle  bacilli,  and,  if  destructive  changes  are  taking  place,  elastic 
fibres  from  the  lung. 

Pain  may  be  experienced  in  any  portion  of  the  chest,  but  it  is  far  more 
likely  to  be  referred  to  the  parts  overlying  the  apices  than  elsewhere.  In 
the  early  stages  it  may  be  described  as  a  tenderness  on  pressure.  Occur- 
ring in  the  lower  portion  of  the  chest,  it  is  to  be  regarded  as  evidence  of 
localized  inflammation  of  the  pleura.  Lesions  secondary'  to  the  pulmonary 
tubercular  process  may  also  excite  pain. 
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'Y\i^  fever  of  pulmonary  tuberculosis  has  been  described  in  a  preceding 
chapter  (p.  6i).  It  is  only  necessary  to  remind  the  reader,  at  this  time, 
that  it  is  a  fair  indicator  of  the  activity  of  the  lesions. 

Emaciation  is  almost  always  present,  some  slight  loss  of  weight  being 
noted  from  the  first.  So  important  is  this  symptom,  that  its  absence  is 
suggestive  of  the  disease  in  hand  being  other  than  tuberculosis.  Never- 
theless, one  meets  occasionally  with  cases  in  which  the  bodily  weight  is 
maintained  at  a  normal  standard  for  some  time.  Emaciation  is  brought 
about  by  a  combination  of  causes,  including  deficient  aeration,  the  drain  of  a 
destructive  lesion,  the  fever,  and  the  digestive  disturbances. 

Respiratory  disturbafice  is  not  as  prominent  as  the  extent  of  the  pul- 
monary lesions  would  permit  one  to  expect.  This  is  explained  by  the 
slow  progress  of  the  disease.  Usually  we  find  some  increase  in  the  respi- 
ration-rate, and  shortness  of  breath  after  slight  exertion.  In  the  latest 
stage,  when  extensive  destruction  of  lung-tissue  has  taken  place,  there  may 
be  actual  dyspnoea. 

The  pulse-rate  is  quickened  because  of  the  general  weakness  and  the 
fever.     In  the  terminal  stages  it  is  very  rapid,  weak,  and  of  low  tension. 

The  digestive  symptotns  include  indigestion  in  the  initial  stages,  vomit- 
ing and  diarrhoea.  The  indigestion  is  of  especial  importance  from  a  thera- 
peutic standpoint,  because  maintenance  of  nutrition  is  a  necessary  element 
in  the  successful  treatment  of  pulmonary  tuberculosis,  and  we  cannot  secure 
this  until  the  stomach  has  been  placed  in  good  condition. 

Diarr/tcea  is  usually  a  late  symptom,  although  it  is  not  infrequent  in 
the  beginning  as  a  result  of  dietetic  errors. 

The  physical  signs  of  pulmonary  tuberculosis  vary  according  to  the 
stage  of  the  disease  during  which  the  patient  is  exattiined.  In  the  fully- 
developed  disorxier  they  are  so  distinct,  and  present  in  such  numbers,  that 
they  may  be  recognized  by  the  tyro.  In  the  incipient  disease  they  are  oft- 
times  so  delicate,  and  require  such  painstaking  care  for  their  discovery,  that 
only  the  experienced  can  properly  interpret  them.  It  seems  to  the  writer 
that  the  prominence  of  the  signs  in  the  developed  disease  gives  the  un- 
initiated a  false  conception  of  the  clinical  picture.  If  he  does  not  find  ob- 
trusive phenomena,  he  is  inclined  to  belittle  the  importance  of  the  appar- 
ently insignificant  abnormalities  present,  and  thus  he  will  fail  of  a  diagnosis. 
In  not  a  few  cases  he  is  obliged  to  be  satisfied  with  persistent  slight  fever 
not  to  be  otherwise  accounted  for,  associated  with  loss  of  flesh  and  debility. 
As  to  the  physical  signs  of  the  earliest  stages,  they  include  the  presence  of 
small,  moist  rales  at  the  pulmonary  apices,  diminished  elasticity  of  the 
chest,  or  localised  and  persistent  cogwheel  respiration.  At  this  early  stage 
no  changes  will  be  evident  by  palpation  or  percussion.  So  far  as  signs  and 
symptoms  are  concerned,  the  case  is  one  of  a  mild  bronchitis  localized  at 
the  apices. 
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The  next  stage  of  the  disease  is  characterized  by  consolidation,  the 
bronchial  condition  still  persisting.  Hence  we  have  added  to  the  signs 
already  noted  those  usually  attendant  upon  consolidation,  namely,  more  or 
less  marked  dullness  on  percussion,  increased  vocal  resonance,  broncho- 
vesicular  and  tubular  breathing. 

The  many  lesions  of  the  advanced  stage  of  pulmonary  tuberculosis 
cause  the  physical  signs  to  be  equally  varied,  including,  as  they  do,  the 
evidence  of  catarrhs,  consolidation,  cavities,  etc.  It  is,  however,  the  evi- 
dence of  advanced  consolidation  and  disintegration  of  lung-tissue  that  is 
characteristic  of  this  stage.  These  are  so  prominent,  as  has  been  before 
stated,  that  the  beginner  in  physical  diagnosis  can  recognize  them.  What 
was  mere  impairment  of  resonance  or  dullness  in  the  previous  stages  be- 
comes almost  complete  flatness  ;  the  tactile  fremitus,  as  evidence  of  the 
consolidation,  becomes  especially  evident ;  and  this  remark  applies  also  to 
the  vocal  fremitus.  The  breath-sounds  are  equally  characteristic  of  con- 
solidation, as  we  find  tubular  breathing  predominating  ;  in  many  localities 
there  will  be  well-marked  broncho-vesicular  breathing.  Aside  from  the 
catarrhal  condition  of  the  tubes,  we  have  an  additional  source  of  secretions 
in  the  destruction  of  tissue.  Coarse  rales  are  therefore  audible.  In  other 
portions  of  the  lungs  there  will  be  crepitant  and  sub-crepitant  rales,  espe- 
cially the  latter. 

As  to  cavity  formation  and  its  recognition,  the  problem  is  not  as  easy 
a  one  as  usually  stated,  if  entire  dependence  is  placed  upon  the  physical 
signs.  When  the  signs  which  are  stated  to  be  the  evidence  of  cavities  are 
present,  then  the  diagnosis  is  undoubted ;  but,  unfortunately,  the  physical 
conditions  are  by  no  means  always  present ;  hence,  cavity  formation  is  not 
to  be  diagnosed  ofl"-hand.  To  be  recognizable,  a  cavity  must  be  sufficiently 
large,  and  it  must  have  rigid  walls  and  be  in  communication  with  a  bron- 
chus. If  it  happens  to  be  filled  with  secretions,  the  physical  signs  will  be 
those  of  consolidation.  Its  presence,  then,  is  to  be  recognized  only  when 
empty.  The  signs  upon  which  we  are  accustomed  to  rely  for  the  dis- 
covery of  cavities  include  amphoric  breathing,  cracked-pot  resonance,  and 
coarse,  gurgling  rales. 

iii.  Fibroid  Tuberculosis. 

This  form  of  pulmonary  tuberculosis  is  remarkable  for  its  slow  course, 
which  is  commonly  interrupted  by  periods  of  arrest.  It  is  apt  to  attack 
subjects  of  more  mature  years  than  the  other  varieties,  and  men  more  than 
women.  Those  who  follow  occupations  exposing  them  to  a  dusty  atmos- 
phere are  predisposed.  The  onset  of  fibroid  phthisis  is  always  insidious. 
For  many  years  the  patient  may  complain  of  nothing  more  than  chronic 
cough  with  some  loss  of  weight,  and  recurrent  attacks  of  bronchitis,  attended 
at  times  by  asthma.    Naturally  the  lungs  become  emphysematous,  and  this. 
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in  turn,  increases  the  tendency  to  fresh  bronchial  catarrhs  and  asthma. 
Haemoptysis  is  not  uncommon,  even  in  the  early  stages.  The  entire  course 
of  the  disease  is  remarkable  for  the  absence  of  fever.  The  pathological 
changes  may  be  well  advanced  without  producing  much  constitutional  dis- 
turbance or  marked  emaciation.  The  ill-health  seems  to  have  a  closer  re- 
lation to  the  bronchitis  and  the  emphysema  than  to  the  tuberculosis. 

The  prominent  physical  signs  include  retraction  of  the  supra-  and 
infra-clavicular  regions,  with  impaired  expansion,  impaired  resonance,  weak- 
ness of  the  respiratory  sounds  or  broncho-vesicular  breathing,  smd  fine 
crackling  rales  which  may  be  widely  distributed.  If  cavities  form,  they  are 
usually  "  dry."  Tubercle  bacilli  maybe  found  in  the  sputum,  but  only 
after  repeated  examinations. 

2.  Tumors  of  the  Lung. 

The  majority  of  tumors  of  the  lung  consist  of  either  carcinomata  or 
sarcomata,  and  are  secondary  to  similar  growths  in  other  portions  of  the 
body.  They  are  especially  common  in  later  middle  life.  A  tumor  con- 
fined to  the  lung-tissue  itself  gives  rise  to  no  symptoms  other  than  those  of 
disturbed  pulmonary  function  and  the  constitutional  manifestations  incident 
to  the  growth,  including  dyspnoea,  cough,  expectoration,  emaciation  and 
fever.  It  is  thus  seen  that  for  a  considerable  time,  at  least,  the  case  is  apt 
to  be  mistaken  for  bronchitis  or  consolidation.  A  suspicion  that  the  diag- 
nosis may  be  incorrect  may  be  suggested  by  the  disproportionately  severe 
dyspnoea.  As  soon,  however,  as  the  tumor  encroaches  upon  the  medias- 
tinum, the  diagnosis  of  the  case  is  not  difficult.  The  recognition  of  these 
cases  is  at  times  rendered  more  difficult  by  the  growth  setting  up  secondary 
processes,  as  inflammation,  in  which  the  symptoms  of  pneumonia  will  be 
manifested.  The  diagnosis  is  rendered  certain  by  the  discovery  of  a  promi- 
nence on  the  chest-wall,  the  constitutional  cachexia,  the  history  of  the  case, 
and  the  physical  signs  of  consolidation  without  the  presence  of  the  tubercle 
bacilli  in  the  sputum.  The  average  duration  of  life  in  cases  of  pulmonary 
tumor  is  but  a  little  more  than  thirteen  months. 

3.  Empyema. 

The  symptoms  of  empyema  depend  in  great  measure  upon  the  origin 
of  the  case.  When,  as  frequently  happens,  the  purulent  accumulation  is 
secondary  to  a  sero-fibrinous  pleurisy,  the  initial  symptoms  are  those  of  that 
affection,  the  change  to  a  purulent  exudate  being  ofttimcs  associated  with 
the  constitutional  symptoms  of  suppuration,  including  rigors,  fever,  leucocy- 
tosis,  weakness  and  pallor.  In  other  cases,  the  infection  follows  one  of  the 
acute  infectious  diseases,  especially  scarlatina,  typhoid  fever,  pneumonia, 
measles  and  whooping-cough.  Once  in  a  while  cases  in  which  local  infec- 
tion serves  as  the  cause  are  observed,  as  perforating  wounds  of  the  pleura, 
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and  malignant  and  tuberculous  disease.  Very  exceptionally,  cases  seem  to 
originate  as  a  primary  purulent  pleurisy,  especially  in  children. 

Purulent  pleurisy  may  begin  either  suddenly  or  insidiously.  In  the 
former  case  we  have  the  constitutional  disturbance  of  suppuration.  The 
latter  class  of  cases  is  the  larger,  and  no  symptoms  other  than  the  physical 
signs,  some  slight  cough,  dyspnoea,  and  leucocytosis,  may  be  observed. 
Empyema  is  sometimes  associated  with  pulsation  (^pulsating  empyema). 

Empyema  requires  mechanical  treatment  for  its  relief  In  some  few 
cases  relief  may  be  secured  by  absorption,  especially  in  children,  or  by 
perforation  of  the  lung  or  of  the  chest-wall. 

4.  Hydrothorax. 

Hydrothorax  is  never  a  primary  affection,  the  effusion  developing  in 
the  course  of  such  diseases  as  Bright's  disease,  cardiac  incompetency  (as 
part  of  a  general  dropsy),  and  in  intrathoracic  tumors  which  interfere  with 
the  pleural  circulation.  Most  of  the  attendant  symptoms  are  those  of  the 
primary  affection,  associated  with  those  of  pneumonary  compression.  The 
nature  of  the  case  can  only  be  determined  by  physical  examination,  which 
will  give  the  signs  of  pleural  effusion.  The  affection  is  bilateral.  At  first 
respiration  is  but  slightly  disturbed  ;  later,  there  are  dyspnoea  and  cyanosis. 

5.  Hse  mo  thorax. 

Etiological  factors  play  an  important  part  in  the  diagnosis  of  haemo- 
thorax,  as  haemorrhage  can  only  take  place  into  the  pleura  as  the  result  of 
erosion  or  injury  of  a  blood-vessel.  Thus,  it  may  occur  from  the  rupture 
of  an  aneurysm,  cancer,  tuberculous  ulceration,  and  traumatism  ;  or  from 
constitutional  diseases,  as  scurvy.  The  fluid  accumulation  taking  place 
rapidly,  there  is  marked  disturbance  of  pulmonary  function,  as  intense 
dyspnoea.  There  are  also  the  general  symptoms  of  haemorrhage,  as  syn- 
cope, pallor,  etc.,  and  the  physical  signs  of  pleural  effusion.  The  latter  are 
not  apt  to  be  recognized,  because  the  patient's  condition  is  such  as  to  make 
the  necessary  interference  unwise. 

Hcemorrhagic  pleurisy  covers  a  different  class  of  cases,  in  which  there 
is  a  pleural  effusion  which  is  admixed  with  blood.  It  occurs  in  conjunc- 
tion with  cancer,  Bright's  disease,  and  tuberculosis. 

6.  Interstitial  Pneumonia;  Pulmonary  Fibrosis. 

The  term  "interstitial  pneumonia"  is  restricted  to  those  cases  of  in- 
creased formation  of  pulmonary  connective  tissue  occurring  independently  of 
tuberculosis.  Such  cases  may  arise  as  a  direct  sequel  of  pneumonia,  rarely 
of  pleurisy ;  to  inhalation  of  dust,  and  to  syphilis.  The  fibrotic  changes 
are  described  as  of  two  varieties  :  one  in  which  the  changes  are  massive 


4IO     SYMPTOMS  OF  VARIOUS  RESPIRATORY  DISEASES. 

and  invade  one  lung  {lobar  form),  and  the  other  in  which  the  lesions  are 
disseminated  {broncho-pneumonic  form).  Pulmonary  fibrosis  runs  a  very- 
chronic  course,  cases  of  fifteen  to  twenty  years'  duration  not  being  uncom- 
mon. The  entire  symptomatology  seems  to  be  included  under  cough,  with 
some  slight  dyspnoea.  The  expectoration  is  usually  profuse  and  muco- 
purulent in  character.  Haemoptysis  occurs  in  more  than  one-half  the  cases. 
On  inspection,  the  affected  side  of  the  chest  is  markedly  retracted  and 
shrunken.  The  extensive  contraction  of  pulmonary  tissue  causes  the 
heart  to  be  displaced  towards  the  affected  side.  When  the  left  is  the 
affected  side,  a  larger  portion  of  the  heart  comes  in  contact  with  the  thoracic 
wall,  and  its  area  of  impulse  is  therefore  increased.  Percussion  shows  dull- 
ness over  the  affected  side,  excepting  in  such  places  as  where  there  may  be 
a  sacculated  bronchus,  as  in  the  axilla,  and  hyper-resonance  over  the  sound 
side.  The  audible  phenomena  include  rales  of  all  varieties,  and  sometimes 
friction-sounds ;  breathing  is  commonly  weak,  and  broncho-vesicular  or 
bronchial  in  quality,  especially  over  the  apices ;  over  bronchiectases  it  is 
amphoric  or  cavernous ;  at  the  base  the  respiratory  murmur  is  weak,  and 
is  associated  with  small,  moist  rales.  The  main  difficulty  in  the  diagnosis 
of  this  affection  is  its  differentiation  from  fibroid  tuberculosis.  Interstitial 
pneumonia  is  commonly  unilateral,  the  opposite  lung  being  sound.  Fibroid 
tuberculosis  will  almost  invariably  show  some  lesion,  at  least  at  the  apex 
of  the  better  lung.  Cases  of  the  latter  disease,  moreover, — and  this,  after 
all,  is  the  crucial  test, — will  show  the  presence  of  tubercle  bacilli  in  the 
sputum. 

7.  Brown  Induration  of  the  Lungs. 

This  is  a  condition  in  which  the  connective  tissue  of  the  lungs  is  thick- 
ened, and  there  is  associated  deposit  of  pigment-granules.  It  is  due  to  the 
long-continued  passive  congestion  of  the  lungs  in  cases  of  mitral  stenosis. 
It  may,  however,  occur  in  other  cardiac  diseases.  The  disease  is  not  readily 
recognized,  because  the  symptoms  are  disguised  by  those  of  the  primary 
disease.     The  physical  signs  are  identical  with  those  of  passive  congestion. 

8.  Atelectasis. 

Atelectasis,  or  collapse  of  the  air-vesicles,  may  occur  as  the  primary 
condition,  as  in  infants  at  birth  ;  or  it  may  be  secondary  to  obstruction  of  the 
air-tubes,  compression  of  the  lungs  as  from  pleural  effusion,  and  intratho- 
racic tumors.  A  frequently-observed  variety  of  atelectasis  is  observed  in 
the  case  of  persons  who  arc  ill  with  typhoid  fever  and  bronchitis,  in  which 
the  collapse  takes  place  in  scattered  foci,  especially  at  the  lower  borders  of 
the  lungs. 

The  congenital  variety  seems  to  originate  in  causes  which  depreciate 
the  constitution  of  the  child,  as  syphilis,  scrofulosis,  premature  delivery, 
etc.,  and  injuries  sustained  during  parturition.     The  child  presents  shallow 
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breathing  and  a  feeble  cry.  In  the  acquired  condition  the  symptoms  of  the 
primary  disease  make  the  recognition  of  the  atelectasis  at  times  a  difficult 
matter.  The  physical  signs  include  absence  or  weakness  of  the  respiratory 
murmur  over  the  collapsed  area,  and,  if  the  latter  is  sufficiently  large,  im- 
pairment of  the  percussion-resonance.  It  can  readily  be  seen  how  these 
can  be  obscured  by  the  signs  of  the  causative  disease. 

{p)  Without  Dullness  on  Percussion. 

The  chronic  diseases  of  the  lungs  not  attended  by  dullness  on  percus- 
sion include  the  following : 

1.  Chronic  bronchitis. 

2.  Bronchiectasia. 

3.  Emphysema. 

4.  Asthma. 

1.  Chronic  Bronchitis. 

A  history  of  causes  capable  of  producing  chronic  bronchitis  is  an 
important  though  not  a  necessary  factor  in  the  diagnosis  of  the  affec- 
tion. These  causes  include  frequent  attacks  of  acute  catarrhal  bron- 
chitis, old  age,  Bright's  disease,  gout,  and  climatic  influences.  Bronchitis 
may  also  occur  as  secondary  to  other  respiratory  disorders,  notably  to  em- 
physema, tuberculosis,  and  valvular  (especially  mitral)  disease. 

The  symptoms  include  cough  with  expectoration,  some  interference 
with  respiration,  and  the  physical  signs.  Constitutional  disturbance  is  not 
observed  excepting  in  far-advanced  cases  and  in  those  associated  with  other 
serious  diseases,  as  nephritis,  etc.  In  the  mildest  cases  the  cough  is  ob- 
served only  in  the  winter  months  {winter  cough).  Each  year  it  is  worse 
than  the  preceding  one.  It  is  then  usually  unattended  by  expectoration 
or  any  severe  disturbance  of  the  general  health.  The  repetition  of  at- 
tacks leads  to  emphysema  and  interference  with  cardiac  function,  these,  in 
turn,  acting  to  increase  the  predisposition  of  the  bronchial  inflammation. 

In  another  class  of  cases  the  patient  suffers  from  a  morning  cough, 
with  muco-purulent  expectoration.  In  those  of  still  more  severe  type  the 
cough  becomes  more  or  less  constant,  and,  by  reason  of  the  serious  changes 
set  up  in  the  heart  and  lungs,  the  interference  with  the  general  health  is 
very  evident.  Indeed,  there  may  finally  ensue  emaciation,  prostration, 
night-sweats,  and  continuous  dyspnoea. 

The  respiratory  disturbances  range  all  the  way  from  a  slight  breath- 
lessness  on  any  exertion, — breathing  being  comfortable  when  the  patient  is 
at  rest, — ^to  severe  and  constant  dyspnoea.  Respiration  may  be  so  em- 
barrassed that  the  patient  is  obliged  to  assume  the  upright  position,  and  the 
cutaneous  surface  exhibits  a  cyanotic  discoloration.  Sometimes  the  dysp- 
noea assumes  the  shape  of  asthmatic  paroxysms,  which  occur  at  night. 

The  expectoration  may  be  scant,  as  in  bronchitis  sicca,  or  it  may  be 


412     SYMPTOMS  OF  VARIOUS  RESPIRATORY  DISEASES. 

so  profuse  as  to  merit  the  designation  of  bronchorrJiaa.  In  character  it  may 
be  mucoid,  muco-purulent,  or  even  purulent.     It  rarely  contains  blood. 

The  physical  signs  in  uncomplicated  cases  refer  to  auscultation  only. 
They  include  moist  rales,  with  feeble  respiratory  murmur.  The  rales  are 
heard  most  readily  over  the  posterior  aspect  of  the  chest.  They  differ  from 
those  of  incipient  pulmonary  tuberculosis  in  being  diffuse, — not  localized. 
Percussion-resonance  is  normal.  When,  however,  there  are  associated  em- 
physema or  collapse  of  the  air-vesicles,  we  have  the  signs  appropriate  to 
those  conditions, — hyper -resonance  in  the  former,  and  impairment  of  per- 
cussion-resonance, if  not  actual  dullness,  in  the  latter. 

After  a  number  of  years  chronic  bronchitis  is  apt  to  eventuate  in  well- 
marked  emphysema,  dilatation  of  the  right  heart,  and  visceral  congestions. 
The  course  of  the  disease  is  not  infrequently  interrupted  by  acute  bronchial 
or  pulmonary  inflammations. 

Plastic  bronchitis  is  a  rare  affection,  rendered  chronic  by  the  liabil- 
ity to  recurrence,  and  characterized  by  the  symptoms  of  bronchitis  as  above 
outlined,  but  differing  from  that  affection  in  that,  four  or  five  days  after 
the  onset  of  the  paroxysm,  there  is  an  expectoration  of  a  cast  of  the  **  bron- 
chial tree,**  and  this  is  followed  by  prompt  relief  of  all  the  symptoms. 
Haemoptysis  occurs  in  about  one-half  the  cases.  The  prognosis  as  to  re- 
covery from  individual  attacks  is  good ;  but,  despite  all  treatment,  the  par- 
oxysms recur  over  a  period  of  many  years. 

FcBtid  bronchitis  is  characterized  by  offensive  sputum.  It  may  oc- 
cur independently  of  bronchiectasia. 

2.  Bronchiectasia. 

Dilatation  of  the  bronchial  tubes  may  be  either  saccular  or  cylindrical 
or  fusiform.  It  is  necessary  for  its  production  that  some  changes  in  the 
bronchial  walls  must  take  place.  As  determining  causes,  we  find  those  agen- 
cies which  bring  increased  pressure  to  bear  upon  the  weakened  structures, 
and  we  find  these  in  bronchial  stenosis,  as  from  stricture,  accumulation  of 
secretion,  and  fibrous  thickening  of  the  interlobular  and  intervesicular  con- 
nective tissue,  and  tumors  of  the  lung.  Dilatation  may  also  originate  in 
traction  on  the  tube  by  connective  tissue  in  the  surrounding  lung-structure, 
as  from  interstitial  pneumonia  and  collapse  of  the  lung. 

The  characteristic  symptoms  include  cough  at  comparatively  long  in- 
tervals, attended  by  profuse  expectoration.  The  mucous  membrane  of  the 
affected  parts  is  somewhat  insensitive ;  hence  secretions  are  permitted  to 
accumulate  until  they  overflow  and  irritate  healthy  mucous  membrane, 
when  they  are  expelled  by  coughing.  The  sputum  is  not  infrequently  pos- 
sessed of  an  offensive  odor,  which  has  been  compared  to  that  of  decayed 
cabbage.  The  coughing  paroxysms  usually  take  place  morning  and  even- 
ing.    The  physical  signs  are  scarcely  such  as  to  make  the  condition  recog- 
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nizable  during  life.  The  characteristic  lesion — dilated  bronchi — should 
produce  the  phenomena  of  phthisical  cavity.  This  it  rarely  does,  because 
the  cavity  is  seldom  sufficiently  large  to  be  recognized.  Even  then  it  is 
necessary  that  the  examination  be  conducted  at  a  time  when  the  cavity 
is  empty.  The  signs  upon  which  we  rely  include  cracked-pot  resonance, 
amphoric  breathing,  gurgling  rales,  and  bronchophony.  Bronchiectasia 
may  be  mistaken  for  phthisis.  The  cavities,  however,  are  found  mostly  at 
the  base  of  the  lung,  while  in  phthisis  they  are  situated  at  the  apex.  Dull- 
ness on  percussion  is  an  early  phenomenon  of  phthisis  ;  it  is  late  or  absent 
in  bronchial  dilatation. 

3.  Emphysema. 

The  term  **  emphysema  "  has  been  applied  to  a  number  of  clinical  con- 
ditions, as  follows  :  (i)  Extravasations  of  air  into  the  interstitial  pulmonary 
tissues,  and  known  as  interlobular  emphysema,  (2)  Dilatation  of  the  air- 
vesicles,  known  as  vesicular  emphysema.  This,  in  turn,  may  be  subdivided 
into  other  varieties,  including  compensatory,  hypertropldc,  atrophic,  and  euute 
vesicular  emphysema.  When  we  speak  simply  of  emphysema  in  our  clin- 
ical work,  we  refer  to  the  hypertrophic  or  large-lunged  variety  ;  and  it  is 
this  which  we  now  proceed  to  describe. 

The  two  important  factors  in  the  production  of  emphysema  include  a 
predisposition  which  produces  a  weakness  of  the  vesicular  walls,  the  origin 
of  which  is  not  understood ;  and  the  determining  causes,  which  include 
numerous  agencies  which  throw  extra  pressure  upon  the  pulmonary  struc- 
tures. Among  the  latter  may  be  mentioned  repeated  attacks  of  acute 
bronchitis,  chronic  bronchitis,  asthma,  and  occupations  the  principal  part  of 
which  is  **  blowing,"  as  in  musicians  who  play  on  wind-instruments,  glass- 
blowers,  etc.  The  disease  is  one  of  gradual  onset,  and  presents,  as  its 
characteristic  symptoms,  cough  with  expectoration,  gradually  progressive 
dyspnoea,  and  ultimately  cyanosis,  the  patient  throughout  the  course  of  the 
disease  being  subject  to  repeated  attacks  of  bronchitis,  Which,  in  turn,  aggra- 
vate the  original  condition. 

The  dyspnoea  at  first  amounts  to  nothing  more  than  shortness  of 
breath  on  slight  exertion.  Later  it  becomes  constant,  and  is  associated 
with  pronounced  wheezing.  It  is  always  increased  during  the  intercurrent 
attacks  of  bronchitis,  and  may  lead  to  the  supposition  that  the  patient  is 
suffering  from  an  attack  of  asthma.  In  the  final  stages  of  the  disease  the 
patient  is  obliged  to  sit  up  in  order  to  breathe  {ortlwpnooa\ 

The  cyanosis  appears  at  a  stage  of  the  disease  when  the  patient  is  still 
able  to  go  about ;  in  fact,  as  Osier  has  so  graphically  depicted,  in  no  dis- 
ease is  there  such  marked  cyanosis  with  ability  of  the  patient  to  go  about 
his  ordinary  duties. 

The  diagnosis  of  emphysema,  after  all,  depends  upon  the  physical 
signs.     Of  these,  the  alteration  in  the  shape  of  the  chest  is  of  the  highest 
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importance.  The  antero-posterior  diameter  of  the  chest  becomes  length- 
ened so  that  it  equals  the  transverse  diameter,  the  sternum  and  inter- 
costal cartilages  become  unduly  prominent,  the  shoulders  stooped,  and 
the  curve  of  the  spine  rounded.  Such  a  chest  has  been  described  as 
**  barrel-shaped."  Such  a  name  may  be  appropriate  in  that  it  looks  like  a 
barrel  as  much  as  it  does  anything  else  ;  but,  at  the  same  time,  we  would 
observe  that  to  compare  it  to  a  barrel  requires  an  active  imagination.  Per- 
cussion-resonance is  remarkably  clear, — abnormally  so.  The  overlapping 
of  the  heart  by  the  dilated  pulmonary  structures  causes  a  diminution  in  the 
area  of  superficial  cardiac  dullness.  The  respiratory  murmur  is  greatly 
weakened  ;  indeed,  in  some  cases  it  may  be  much  obscured  by  the  asso- 
ciated bronchitic  rales.  Expiratory  murmur  is  considerably  prolonged, 
and  is  often  wheezy  and  harsh. 

The  cardiac  action  is  ultimately  disturbed  in  emphysema.  At  first  the 
only  sign  relating  to  this  organ  is  accentuation  of  the  pulmonary  second 
sound.     Later  the  right  heart  undergoes  dilatation. 

Emphysema  is  incurable.  It  runs  a  prolonged  course.  The  patient 
usually  succumbs  to  one  of  the  intercurrent  ailments  to  which  this  disease 
makes  him  liable. 

Atrophic  or  small-lunged  emphysema  is  a  form  of  senile  atrophy.  Its 
presence  during  life  is  to  be  inferred  rather  than  asserted  in  decrepit,  thin- 
chested  persons  of  advanced  years,  who  have  long  been  sufferers  from 
cough  with  shortness  of  breath. 

Compensatory  emphysema  is  a  conservative  process  consisting  of  dilata- 
tion of  healthy  lung-structure  in  cases  in  which  portions  of  the  pulmonary 
tissue  are  temporarily  or  permanently  rendered  functionless  by  disease. 

4.  Asthma. 

A  variety  of  conditions  serving  to  produce  paroxysmal  dyspnoea,  unfor- 
tunately for  clinical  accuracy,  have  generically  been  called  asthma.  Quali- 
fying adjectives  serve  to  indicate  the  cause  and  fix  the  nature  of  the  case. 
Nevertheless,  such  nomenclature  is  confusing,  though  at  times  convenient. 
For  accuracy's  sake,  only  those  cases  characterized  as  **  spasmodic  "  should 
receive  the  designation  **  asthma." 

The  basic  causes  of  most  cases  is  found  in  a  neurotic  temperament. 
Heredity  is  sometimes  a  factor.  It  is  not  so  much  that  asthma  attacks  a 
number  of  members  of  the  same  family  as  that  the  disease  occurs  in  patients 
giving  a  family  history  of  neuralgia,  hysteria,  and  other  neuroses.  Some 
cases  start  in  early  childhood  and  continue  to  adult  life ;  others,  more  for- 
tunate, escape  its  suffering  after  puberty.  No  disease  exhibits  greater  pe- 
culiarities respecting  the  agencies  which  excite  a  paroxysm.  Some  patients 
find  relief  at  the  sea-shore,  others  in  the  mountains;  some  have  it  at  the 
sea-shore,  but  nqt  while  on  the  ocean  ;  some  suffer  in  a  fog  ;  others  are  re- 
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lieved  thereby ;  and  so  we  might  go  on  describing  innumerable  peculiarities 
respecting  the  sufferers  from  asthma.  Fright,  emotions,  irregularities  of 
diet,  exposure  to  cold,  etc.,  have  all  been  assigned  as  exciting  causes. 
Many  cases  occur  in  the  subjects  of  naso-pharyngeal  disease,  and  make 
absolutely  perfect  recoveries  when  the  latter  condition  is  cured. 

The  cardinal  symptom  of  spasmodic  asthma  is  paroxysmal  dyspnoea, 
the  main  difficulty  in  breathing  being  experienced  during  the  expiratory 
act.  The  attack  may  be  ushered  in  suddenly  without  prodromes,  or  it 
may  be  preceded  by  certain  symptoms,  the  nature  of  which  is  well  recog- 
nized by  the  patient.  Usually,  the  dyspnoea  comes  on  at  night,  rousing 
the  patient  from  sleep.  Starting  with  a  slight  want  of  breath,  there  is  in  a 
few  minutes  a  high-grade  of  dyspnoea.  The  respiratory  efforts  made  to 
get  breath  are  painful  to  witness.  All  the  muscles  of  respiration  are  called 
into  play.  Expiration  in  particular  is  labored,  prolonged  and  wheezy. 
The  influence  of  the  defective  aeration  is  soon  manifested  by  profuse  sweat, 
weak  pulse,  and  cold  extremities.  After  lasting  a  varying  length  of  time, 
the  attack  disappears,  the  patient  coughing  up  large  quantities  of  thick, 
stringy  mucus,  which  has  been  compared  in  appearance  to  boiled  tapioca. 
Examination  of  the  sputum  discovers  small,  tough  masses,  which,  when 
carefully  examined,  are  found  to  be  Curschmann's  spirals,  and  contain  the 
Charcot-Leyden  crystals.  (Chapter  XII.)  Succeeding  the  paroxysm  the 
patient  is  exhausted,  and  may  go  to  sleep ;  or  a  second  seizure  may  follow 
closely  in  the  wake  of  the  first 

The  frequency  of  asthmatic  seizures  is  very  variable.  Some  patients 
have  them  night  after  night  for  an  extended  period.  Then  they  fail  to 
recur  for  months.  Others  suffer  only  in  response  to  certain  stimuli,  which 
are  characteristic  for  the  individual  case.  Others  have  them  whenever  they 
contract  a  "  fresh  cold." 

The  physical  signs  of  asthma  include  loud  wheezing  respiration,  the 
expiratory  movement  especially  being  prolonged.  Notwithstanding  the 
violence  of  the  movements,  the  vesicular  murmur  is  not  readily  heard,  not 
only  because  of  its  weakness,  but  also  on  account  of  the  many  associated 
rhonchi  and  rales  present.  Percussion  shows  no  impairment ;  on  the  con- 
trary, there  may  be  hyper-resonance. 

Special  varieties  of  asthma  have  been  designated  as  '*  cardiac,"  "  renal," 
or  ^'uraemic."  They  differ  from  true  asthma  in  that  the  difficult  respira- 
tion is  not  expiratory. 


CHAPTER  XII. 
TRACHEA,  BRONCHI,  AND   LUNGS. 

The  symptoms  produced  by  lesions  of  the  trachea,  bronchi,  and  lungs, 
include  cough,  expectoration,  interference  with  respiration,  and  certain  ob- 
jective symptoms  known  as  the  physical  signs.  Interference  with  respira- 
tion has  already  been  studied  in  Chapter  IV.,  and  the  physical  signs  of 
pulmonary  disease  in  Chapter  XI. 

Cough. — Cough  is  a  reflex  act  excited  by  irritation  of  the  terminal 
fibres  of  any  of  the  branches  of  the  pneumogastric  nerves,  consisting  of  a 
closure  of  the  glottis,  followed  by  a  forcible  ejection  of  air  by  reason  of 
contraction  of  the  muscles  of  respiration.  As  a  rule,  it  is  to  be  regarded 
as  a  conservative  symptom,  being  designed  to  clear  the  respiratory  passages 
of  the  source  of  irritation.  The  irritation  must  be  of  the  respiratory 
mucous  membrane.  This  is  well  illustrated  by  the  fact  that  lesions  outside 
of  the  bronchial  tubes  and  its  ramifications,  c.g.^  tubercular  nodules  and 
calcareous  deposits,  do  not  provoke  cough.  A  certain  amount  of  irrita- 
bility of  the  mucous  membrane  is  necessary.  In  health,  or  conditions  ap- 
proximating to  it,  the  presence  of  mucus  or  a  foreign  body  is  sufficient  to 
produce  a  paroxysm  of  coughing,  which  continues  until  the  offending  sub- 
stance is  expelled.  In  typhoid  conditions  and  diseases  of  the  brain  in 
which  the  sensibilities  are  obtunded,  this  irritability  does  not  exist,  and 
coughing  is  not  produced.  The  production  of  cough  also  demands  a  cer- 
tain degree  of  strength,  for  the  act  is  impossible  in  certain  conditions  of 
asthenia.  Such  a  cessation  of  cough  always  leads  to  the  accumulation  of 
secretions  in  the  respiratory  passages,  and  is  to  be  regarded  as  decidedly 
unfavorable,  especially  in  pulmonary  tuberculosis  and  pneumonia. 

The  sensations  which  excite  coughing  consist  for  the  most  part  of  a 
tickling  sensation,  which  may  be  located  in  any  portion  of  the  respiratory 
tract,  though  especially  in  the  upper,  and  of  a  peculiar  stuffiness  or  oppres- 
sion difficult  to  describe,  which  is  referred  to  the  chest.  These  sensations 
are  intensified  by  all  agencies  which  disturb  quiet  respiration. 

The  many  possible  causes  of  cough  entail  upon  the  examiner  the 
greatest  care  in  the  examination  of  patients  suffering  with  this  symptom. 
It  may  be  that  there  is  no  disease  present,  but  that  the  patient's  surround- 
ings expose  him  to  an  irritating  atmosphere,  that  is,  one  containing  dust  or 
noxious  gases.  The  occurrence  of  cough  under  such  circumstances  is  not 
at  all  surprising.     While,  in  the  majority  of  cases,  cough  is  symptomatic 
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of  a  respiratory  disease,  cases  are  not  unusual  in  which  the  digestive  sys- 
tem is  at  fault,  as  in  those  instances  in  which  the  act  follows  the  inges* 
tion  of  unduly  hot  or  pungent  food.  It  may  also  result  from  a  too  hearty 
meal.  The  primary  disease  may  be  in  the  nose  or  pharynx,  the  discharges 
from  which  drop  into  the  lar}^nx,  thus  exciting  a  cough  apparently  prima- 
rily lar>'ngeal  in  origin.  Irritation  of  any  of  the  terminal  filaments  of  the 
poeumogastric  nerves  in  the  abdominal  or  thoracic  viscera  may  likewise 
excite  cough. 

Cough  may  be  studied  clinically  as  dry  and  moist ;  as  constant  or  par- 
oxysmal ;  as  organic  or  reflex. 

A  dry  cough  is  one  produced  by  irritation  of  the  terminal  pneumogas- 
tric  6bres,  but  is  unattended  by  expectoration.  It  does  the  patient  no  good, 
and  is  usually  a  source  of  great  annoyance.  It  sometimes  interferes  with 
sleep,  and  adds  to  the  i>atient's  exhaustion. 

A  dry  cough  is  observed  in  the  early  stages  of  all  bronchial  and 
pulmonar>^  affections,/.^'.,  before  the  stage  of  exudation  in  pleurisy,  in  which 
disease  it  is  associated  with  stitching  pains  in  the  chest ;  it  is  the  character- 
istic cough  arising  from  reflex  irritation  in  various  portions  of  the  body, 
and  in  the  course  of  hysteria. 

Reflex  couglts  may  originate  m  the  ear,  the  stomach,  and  the  teeth. 
The  ear-cough  is  a  dr)%  irritating  cough,  and  is  most  commonly  observed 
during  the  manipulation  of  the  external  auditory  meatus  incidental  to  exami- 
nation of  that  structure.  Cases  are  observed  in  practice  in  which  foreign 
bodies  or  impacted  cerumen  have  excited  it. 

The  so-called  tooth-cough  is  observed  with  especial  frequency  in 
infants  during  first  dentition,  and  in  older  subjects  who  have  carious 
teeth. 

The  stomach-cough  sometimes  occurs  in  association  with  mild  cases  of 
gastric  catarrh.  It  may  be  produced  also  by  the  upward  pressure  of  an 
overloaded  stomach.  There  is  ver)'  good  reason  to  believe  that  this  cough 
is  due  directly  to  the  catarrhal  state  of  the  pharj'nx  usually  observ^ed  in 
conjunction  with  gastric  disorders. 

The  7t€rvous  cougits  occur  for  the  most  part  in  hysterical  and  neurotic 
.subjects.  To  this  class  belong  the  barking  cough  of  pubert>\  the  short 
barking  cough  of  hysteria,  and  the  hacking  habit-cough  of  many  nervous 
individuals.  The  dry  barking  cough  is  sometimes  a  prominent  symptom 
in  neurotic  subjects  possessed  of  the  idea  that  they  are  victims  of  hydro- 
phobia. 

A  nwist  cough  is  characterized  by  the  free  expectoration  usually  of 
mucus  or  muco-pus,  although  it  may  consist  of  pus,  blood,  or  other  dis- 
charges from  the  respiratory*  mucous  membrane.  It  is  to  be  regarded  as  a 
conscrv^ative  symptom,  as  it  rids  the  air-passages  of  its  pathological  secre- 
tions.    The  irritation  giving  rise  to  it  disappears  on  free  expectoration.     A 
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moist  cough  occurs  in  fully-developed  bronchitis,  tuberculosis,  pneumonia, 
bronchorrhoea,  bronchiectasia,  emphysema,  and  the  terminal  stage  of  asth- 
matic seizures. 

Constancy  of  cough  indicates  constancy  of  cause.  Such  a  cough  is 
strictly  of  pulmonary  origin,  and  occurs  in  conjunction  with  bronchitis, 
phthisis,  pleurisy,  and  pulmonary  consolidations. 

A  paroxysmal  cough  may  be  of  either  pulmonary  or  nervous  origin. 
In  any  case  the  source  of  irritation  must  be  recurrent.  In  the  case  of  pul- 
monary lesions,  such  a  cough  suggests  that  a  certain  quantity  of  secretion 
must  accumulate  before  cough  can  be  excited.  Thus,  in  bronchiectasia  or 
pulmonary  cavities  there  will  be  long  intervals  of  freedom  followed  by 
cough,  with  expectoration  of  large  quantities  of  sputum,  after  which  relief 
ensues.  Such  coughs  are  especially  liable  to  appear  in  the  morning  on 
waking.     They  may  occur  during  the  daytime. 

Whooping-cough  is  characterized  by  paroxysms  of  cough,  in  which  the 
act  ends  by  a  long-drawn  inspiration  called  the  *'  whoop.'*  This  disease 
bears  a  close  symptomatic  resemblance  to  acute  bronchitis,  from  which, 
however,  it  cannot  be  positively  differentiated  until  the  whoop  appears.  It 
may  be  suspected  by  reason  of  its  obstinacy  to  treatment  and  the  knowledge 
of  the  fact  that  the  patient  has  been  exposed  to  the  contagium.  It  is  very 
often  associated  with  retching  and  vomiting. 

A  cough  with  retching  and  vomiting  may  also  occur  in  tuberculosis, 
bronchitis,  or  other  pulmonary  diseases  with  irritable  pharynx.  It  is  not 
uncommon  as  an  early  morning  symptom  in  alcoholic  habitues  with  gastric 
catarrh. 

Cough  which  is  brought  on  by  change  of  position  may  be  due  to  the 
increased  respiratory  effort  required  in  the  exertion,  or  it  may  suggest  alter- 
ation in  position  of  a  pleural  effusion. 

A  night  or  evening  cough  may  suggest  bronchial  catarrh  or  early  pul- 
monary tuberculosis. 

A  suppressed  cough  indicates  that  the  act  is  painful,  and  occurs  in  pain- 
ful affections  of  the  thoracic  walls  and  acute  pleurisy. 

A  '' ivinter  cough''  is  indicative  of  mild  cases  of  chronic  bronchitis. 
Expectoration  is  usually  scanty  and  mucoid  in  character.  It  occurs  for  the 
most  part  in  gouty  subjects  past  middle  life.  It  recurs  with  remarkable 
persistence  year  after  year,  tending  to  get  worse  with  each  attack.  Finally 
it  remains  permanent. 

The  cough  associated  with  heart  diseases  may  be  due  to  the  pressure  of 
a  distended  pericardium  upon  a  bronchus  or  upon  the  left  pneumogastric 
nerve,  or  to  congestion  of  the  lungs  from  defective  cardiac  action. 

The  cough  of  aneurysm  may  be  bronchial  or  brassy,  or  simply  dry  and 
hacking.  When  the  tumor  presses  upon  the  recurrent  laryngeal  nerve,  the 
cough  is  dry  and  hacking. 
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Disease  of  the  mediastinum  produces  a  cough  of  dry  and  brazen 
quality. 

The  cough  of  oesophageal  disease  arises  from  associated  pressure  upon  a 
bronchus. 

Notwithstanding  the  prominence  and  importance  of  cough  as  a  symp- 
tom, it  is  sometimes  absent  in  diseases  in  which  it  ought  to  be  present. 
Conditions  associated  with  impaired  irritability  of  the  pulmonary  tissues  ex- 
plain this  anomaly.  For  example,  in  pneumonia  we  find  cough  absent 
not  infrequently  when  that  disease  occurs  in  the  aged,  or  in  sufferers  from 
alcoholism  and  chronic  Bright's  disease. 

Long-continued  coughing  over  a  period  of  time  gives  rise  to  certain 
secondary  changes.  Thus  it  may  produce  bronchiectasia,  owing  to  the 
pressure  exerted  upon  certain  weakened  portions  of  the  bronchial  walls ; 
emphysema,  as  a  result  of  the  pressure  upon  the  air-vesicles  ;  and  to  hae- 
moptysis, when  there  are  vascular  degenerations,  congestion,  or  ulceration. 
When  haemoptysis  exists,  the  persistence  of  coughing  serves  to  keep  it  up. 

Accidents  in  Coughing. — Paroxysms  of  coughing  may,  either  by 
reason  of  their  violence  or  weakness  of  special  tissues,  produce  annoying  or 
serious  accidents.  Thus,  in  women  suffering  from  certain  forms  of  uterine 
disease,  coughing  has  excited  uterine  haemorrhage.  Subconjunctival  haem- 
orrhages may  take  place  in  the  victims  of  whooping-cough.  Retinal 
haemorrhages  have  likewise  been  reported  as  occurring  from  this  cause- 
In  persons  with  degenerated  arteries,  intracranial  haemorrhage  has  been  ex- 
cited from  violent  coughing.  Before  the  latter-  can  take  place,  there  is 
usually  observed  turgescence  of  the  face.  In  the  aged  and  insane,  in 
whom  the  bones  have  become  unduly  brittle,  fracture  of  bones,  especially 
of  the  clavicles,  have  been  produced  by  the  muscular  strain  incidental  to 
coughing. 

Expectoration. — By  expectoration  or  sputum  \s  meant  all  those  sub- 
stances removed  from  the  air-passages  by  the  acts  of  coughing  and  hawk- 
ing. These  substances  are  not  always  brought  up  with  equal  degrees  of 
readiness.  As  a  general  rule,  the  deeper  the  situation  in  the  respiratory 
passages  from  which  they  are  derived,  the  greater  is  the  difficulty  of  ex- 
pectoration. 

Sputum  may  consist  of  serum,  mucus,  muco-pus,  pus,  or  blood. 
These  constituents  are  readily  recognized  by  the  naked-eye  appearances. 
Microscopically,  the  sputum  may  be  found  to  contain  epithelium,  portions 
of  lung-structure,  and  numerous  micro-organisms. 

Serous  or  albuminous  sputum  presents  a  clear  or  frothy  appearance, 
and  is  of  thin  consistence.  It  occurs  mainly  in  oedema  of  the  lungs.  It 
is  observed  also  after  paracentesis  for  pleural  effusion. 

Mucous  expectoration  is  clear  and  glairy  or  viscid.  It  is  observed  in 
the  early  stages  of  acute  catarrhal  bronchitis,  and  in  asthma.     In  the  latter 
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affection,  the  viscidity  is  often  very  marked.  It  consists  chiefly  of  mucus 
and  a  few  epithelial  cells. 

Miico-purulent  expectoration  presents  a  thick  consistence  and  a  yellow 
color.  It  consists  of  a  mixture  of  mucus  and  pus.  Under  the  microscope 
it  is  found  to  consist  almost  entirely  of  pus-cells.  It  is  the  characteristic 
sputum  of  fully-developed  acute  bronchitis,  catarrhal  pneumonia,  and  of 
pulmonary  tuberculosis  before  there  is  any  disintegration  of  lung-struc- 
ture. 

Purulent  sputum  presents  a  green  or  yellowish-green  color.  Its  pres- 
ence is  indicative  of  suppurative  conditions.  Hence  it  suggests  empyema 
discharging  through  a  bronchus,  pulmonary  abscess,  bronchiectasia,  and 
cavity  formation  in  the  course  of  tuberculosis. 

Quantity  of  Expectoration. — The  amount  of  sputum  discharged 
varies  within  broad  limits.  Thus,  there  may  be  but  a  few  drachms,  as  in  mild 
bronchitis,  while  in  empyema  discharging  through  a  bronchus,  or  after  para- 
centesis thoracis,  it  may  reach  two  or  three  pints  in  twenty-four  hours. 
Such  copious  expectoration,  however,  rarely  continues  for  any  extended 
period  of  time.  The  quantity  is  large  also  in  bronchiectasia.  In  this  dis- 
ease, however,  it  is  usual  for  cough  and  expectoration  to  be  in  abeyance 
until  the  bronchial  cavities  are  filled  ;  hence  the  characteristic  symptom  is 
cough,  with  copious  expectoration  at  long  intervals. 

Odor. — Ordinarily  sputum  presents  no  odor.  It  is  always  offensive, 
however,  in  pulmonary  gangrene,  and  very  often  so  in  bronchiectasia,  bron- 
chorrhoea,  and  pulmonary  tuberculosis  with  cavity  formation. 

Color. — Transparency  of  sputum  indicates  its  serous  or  mucous  na- 
ture ;  a  yellowish  color,  that  it  is  muco-purulent ;  and  a  green  or  yellowish- 
green,  that  it  is  purulent. 

An  admixture  of  red,  especially  occurring  in  streaks,  suggests  the  pres- 
ence of  blood. 

A  rust-color  (which  is  due  to  blood)  is  observed  in  the  sputum  of  crouf)- 
ous  pneumonia. 

Prune-juice  sputum  is  due  to  the  presence  of  altered  blood  in  the  ex- 
pectorated materials.  It  occurs  late  in  the  course  of  the  septic  forms  of 
croupous  pneumonia,  and  in  gangrene  and  cancer  of  the  lungs.  It  is  to  be 
regarded  as  an  unfavorable  sign. 

Currant-jelly  sputum  occurs  in  cancer  of  the  lung,  and  occasionally  as 
a  manifestation  of  hysteria. 

A  dark-brown  sputum,  which  has  been  compared  to  anchoify-sauce,  is 
observed  in  conjunction  with  the  rupture  of  amoebic  liver  abscess  into  the 
lung.  The  suspicion  is  changed  to  a  certainty  by  the  discovery  of  the  para- 
site under  the  microscope. 

A  peculiar  yellowish  or  greenish  color  may  be  due  to  mixture  with  bili- 
ary coloring  matters.     This  may  occur  in  the  course  of  jaundice ;  or,  in  the 
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absence  of  that  symptom,  it  is  suggestive  of  the  rupture  of  a  liver  abscess 
into  the  lung. 

Bl(uk  sputum  may  be  observed  in  the  pulmonary  affections  of  those 
living  in  an  atmosphere  of  black  dust.  This  condition  is  common  among 
coal-miners,  and  is  known  as  anthracosis.  From  the  inhalation  of  other 
mineral  dusts,  other  peculiar  sputum-colors  may  be  observed.  Thus,  those 
breathing  iron-dust  have  a  brownish-black  sputum  (siderosis) ;  microscopic 
examination  discovers  leucocytes  and  pigment-granules,  and  the  latter 
give  a  blue  reaction  with  hydrochloric  acid  and  yellow  prussiate  of 
potash. 

Bloody  Sputum ;  HsBmoptysis.— Of  all  varieties  of  sputum,  this 
is  one  of  the  greatest  clinical  interest.  Ordinarily  accepted  by  the  laity  as 
evidence  of  tuberculosis,  its  relation  to  other  pulmonary  troubles  has  been 
greatly  ignored.  In  point  of  fact,  very  few  symptoms  present  so  many 
clinical  relations  as  does  this  one. 

Haemoptysis  may  occur  in — 

1.  Tubercular  lung  diseases,  the  special  lesions  giving  rise  to  it 

including 

(a)  Collateral  congestion  around  infiltrated  areas   in  the 

early  stages  of  the  diseases.     Haemoptysis  from  this 
cause  is  rarely  serious. 

(b)  Rupture  of  a  small  aneurysm. 

(c)  Erosion  of  a  vessel.     This  cause  is  especially  liable  to 

occur  during  the  late  stages  of  tuberculosis. 

2.  Congestion  of  the  lungs. 

(a)  Passive  congestion  of  organic  heart  disease,  especially 

of  uncompensated  mitral  lesions. 

(b)  Croupous  pneumonia. 

(c)  Haemorrhagic  infarcts. 

(d)  Phthisis. 

3.  Aneur}'sm  of  the  aorta  rupturing  into  the  respiratory  passages. 

The  haemorrhage  in  these  cases  is  always  extreme,  and 
usually  rapidly  fatal ;  not,  however,  because  of  loss  of 
blood,  but  from  strangulation. 

4.  Malignant  disease  of  the  lungs ;  the  special  characteristics  of 

the  symptom  being  its  repeated  recurrence. 

5.  Plastic  bronchitis,  with  detachment  of  the  fibrinous  plugs. 

6.  Gangrene  of  the  lungs,  with  casting  off  of  sloughs. 

7.  Ulceration  of  the  larynx,  trachea,  and  bronchi. 

8.  Blood  changes,  as  in  purpura,  pernicious  anaemia,  leucocy- 

thsemia,  and  many  of  the  acute  infections. 

9.  In  presumably  healthy  young  persons  from  unknown  causes. 

This  variety  is  not  followed  necessarily  by  untoward  symp- 
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toms ;  but  its  occurrence  should  lead  to  precautions  lest 
tuberculosis  develop. 

10.  Gouty  endarteritis,  usually  associated  with  increased  vascular 

pressure,  thickening  of  the  radial  arteries,  and  interstitial 
nephritis.  Haemoptysis  from  this  cause  is  rarely  attended 
by  any  serious  results. 

1 1.  So-called  vicarious  menstruation.     This,  as  a  cause  of  haemop- 

tysis, should  be  mentioned  only  to  be  condemned.  The 
associated  amenorrhcea  is  nearly  always  a  conservative 
symptom.     Such  cases  are  nearly  always  tubercular. 

Haemoptysis  is  nearly  always  associated  with  certain  symptoms.  Of 
these,  anxiety  is  one  of  the  most  constant.  If  the  quantity  of  blood  lost 
is  large,  there  will  be  fainting  and  vertigo,  and  even  syncope.  At  the  same 
time  it  must  be  remembered  that  these  latter  symptoms  may  result  from  the 
mental  condition  of  the  patient.  Fever  is  often  present,  and  may  assume  a 
high  grade.  The  blood  is  brought  up  by  the  act  of  coughing,  and  it  is 
important  to  remember  that  the  cough  serves  to  perpetuate  the  bleeding  ; 
hence  measures  should  be  taken  to  suppress  it. 

Haemoptysis  is  to  be  differentiated  from  haematemesis  and  haemor- 
rhages from  the  mouth  and  pharynx.  For  the  necessary  data,  the  reader 
is  referred  to  Chapter  V.  (page  215). 

OoUection  of  Sputum  for  Microscopical  Examination.— A 
number  of  precautions  are  necessary  in  the  collection  of  sputum  for  micro- 
scopical examination,  if  the  results  are  to  be  reliable.  The  vessel  in  which 
the  expectorated  matter  is  collected  should  be  scrupulously  clean,  and 
should  be  kept  covered  to  prevent  the  entrance  of  extraneous  materials. 
As  far  as  possible,  the  mouth  should  be  cleansed  before  expectoration,  to 
avoid  contamination  of  the  sputum  by  the  contents  of  that  cavity.  Speci- 
mens obtained  shortly  after  eating  should  be  discarded  as  liable  to  contain 
particles  of  food.  Only  those  substances  which  are  clearly  brought  up  by 
coughing  should  be  collected.  Finally,  the  specimen  should  be  brought  to 
the  physician  in  as  fresh  a  state  as  possible,  and  he  should  proceed  with  its 
examination  without  delay.  All  sputum  remaining  after  making  the  exam- 
ination should  be  thoroughly  disinfected  with  corrosive  sublimate,  formalin, 
or  carbolic  acid.     It  may  then  be  safely  thrown  away. 

To  examine  the  specimen,  a  portion  of  the  same  is  placed  on  a  cover- 
glass  and  carefully  spread  out  in  as  thin  and  as  even  a  layer  as  possible.  In 
many  examinations  this  may  be  all  that  is  necessary.  In  others,  special 
preparation  and  staining  methods  are  necessary.  These  will  be  explained 
in  the  following  pages,  when  referring  to  the  special  components  of  the 
sputum  and  their  significance. 

(a)  Red  Blood-Corpuscles. — These  arc  found  in  small  numbers  in  all 
sputum.     They  are  not  to  be  regarded  as  of  clinical  importance  unless  the 


TRACHEA.  BRONCHI,  AND  LUNGS.         423 

blood  is  present  in  sufficient  quantity  to  discolor  the  sputum  microscopic- 
atly.  As  a  rule,  the  red  blood-corpuscles  of  the  sputum  are  unaltered. 
Notable  exceptions,  however,  are  found  in  pneumonia,  and  in  cases  of 
bronchial  disease  in  which  the  secretions  are  retained  for  some  time  before 
expectoration. 

(^)  Leucocytes. -^Leucocytes  are  found  in  all  specimens  of  sputum,  but 
are  especially  numerous  in  the  purulent  varieties.  Man}-"  of  them  are  poly- 
morphonuclear and  contain  eosinophile  granules.  Sometimes  they  contain 
drops  of  fat  and  particles  of  pigment,  and  haematoidin.  In  certain  of  the 
infectious  processes,  as  croupous  pneumonia  and  tuberculosis,  they  are  found, 
by  means  of  certain  staining  processes,  to  contain  micro-organisms, 

(r)  Epithelium. — The  general  impressions  among  clinical  microscopists 
do  not  favor  the  idea  that  the  presence  of  epithelium  of  various  types  af- 
fords much  practical  information.  This  is  directly  opposed  to  what  one 
would  a  priori  believe  to  be  the  case.  Possibly,  if  the  epithelial  formations 
in  the  sputum  were  studied  systematically,  information  of  considerable 
value  would  be  obtained. 

The  epithelium  found  in  the  sputum  includes  large,  flat  cells,  ciliated 
epithelium,  the  so-called  alveolar  cells,  and  the  **  heart-disease  "  cells.  The 
flat  epithelial  cells  of  the  sputum  are  derived  mainly  from  the  mouth,  al- 
though they  may  come  from  the  true  vocal  cords.  Those  found  in  the 
bloody  sputum  of  hysterical  patients  are  derived  from  the  oesophagus,  in 
which  case  they  appear  in  large  dusters. 

To  examine  the  sputum  for  epithelium,  a  small  quantity  should  be 
spread  evenly  over  a  cover-glass  and  treated  with  acetic  acid.  This  brings 
the  nuclei  into  view.  Or  the  specimen  may  be  fixed  and  stained  with 
methylene  blue. 

Ciiiaiid  or  columnar  epithelium  is  rarely  seen  in  the  sputum,  because 
presenting  pronounced  changes  before  it  is  expectorated.  It  is  sometimes 
found  in  the  sputum  of  acute  bronchitis,  but  in  such  cases  it  is  probably  the 
result  of  admixture  with  the  nasal  discharges.  Changed  epithelium  of  this 
variety  may  appear  in  the  sputum  in  the  shape  of  mucus,  or  goblet-cells  in 
cases  of  bronchial  or  tracheal  catarrh. 

As  to  the  so-called  alveolar  cells,  there  is  considerable  discussion  as  to 
their  nature,  some  authorities  contending  that  they  are,  in  all  probability, 
changed  leucocytes.  They  are  elliptical  in  shape  and  contain  one  nucleus, 
which,  if  not  already  prominent,  is  made  so  by  the  addition  of  acetic  acid. 
The  body  of  the  cells  contains  numerous  pigment-granules,  which  consist 
of  blood-coloring  matter,  iron-dust,  or  carbon.  They  may  also  contain 
myelin  and  fat-drops.  It  was  claimed  by  Buhl  that  these  cells  are  charac- 
teristic of  what  he  is  pleased  to  call  desquamative  pneumonia.  Troup  re- 
gards them  as  evidence  of  an  obstinate  catarrh  of  the  apex,  and  believes, 
too,  that  they  appear  before  other  physical  signs  are  in  evidence.     Accord- 
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ing  to  von  Jaksch,  they  are  also  found  in  pneumonia,  chronic  brondiitis, 
and  pulmonary  tuberculosis.  V^erordt  thinks  '*  it  quite  probable  that  they 
are  mostly  or  altogether  made  up  of  white  blood-corpuscles,  enlarged  by* 
metamorphosis  of  their  protoplasm  and  partly  by  absorption  of  small  par- 
ticles. In  part,  also,  the>'  may  come  from  the  deeper  layer  of  the  bronchial 
epithelium." 

The  **  heart-disease  cells  "  consist  of  alveolar  epithelium  larger  in  size 
than  those  above  described,  and  containing  numerous  granules  of  brown, 
or  golden-yellow,  pigment  They  are  said  to  indicate  broum  induration  of 
the  lungs.  Their  epithelial  origin  has  also  been  contested,  von  Noorden 
claiming  them  to  be  "pigment-bearing  eosinophile  leucoo'tes."  Their 
relation  to  brown  induration  of  the  lungs  has  not,  however,  been  disputed. 

(d)  Elastic  Fibres. — The  presence  of  elastic  fibres  in  the  sputum  is  a 
symptom  of  great  clinical  importance,  as  it  indicates  destruction  of  lung- 
tissue.  The  diseases  in  which  elastic  fibres  occur  in  the  sputum  include 
pulmonary  tuberculosis,  bronchiectasia,  pulmonary-  abscess  and  gangrene  of 
the  lungs,  and  pneumonia.  In  the  latter  disease  the  appearance  of  the 
elastic  fibres  may  constitute  the  sole  evidence  of  pulmonary  destruction,  the 
disease  subsequently  undergoing  a  favorable  course.  It  is  to  be  presumed 
in  such  cases  that  the  destruction  of  tissue  u-as  limited.  In  pulmonary  g^ui- 
grene  the  quantity  of  elastic  fibres  is  not  in  consonance  \%ith  the  amount  of 
tissue-destruction.  This  fact  was  explained  by  Traube  :  that  they  are  de- 
stroyed before  expectoration  by  ferments  formed  in  the  gangrenous  process. 
When  examining  sputum  for  elastic  fibres,  it  is  of  the  greatest  importance 
that  it  be  obtained  pure,  for  it  may  be  that  particles  of  food  may  be  mis- 
taken for  them. 

For  the  detection  of  elastic  fibres  in  the  sputum  the  method  proposed 
by  Sir  Andrew  Clark,  as  modified  by  Osier,  is  the  best.  A  small  quantity 
of  the  suspected  purulent  sputum  is  pressed  out  betA^een  two  glass  plates, 
on  a  black  background,  the  lower  being  six  inches  square,  the  upper  but 
four  inches.  The  elastic  fibres  appear  as  grayish -yellow  spots  on  the  black 
background,  and  may  be  examined  />/  situ  by  the  microscope,  using  an 
objective  of  low  power.  Or  the  suspected  pieces  may  be  removed  and 
mounted  on  a  slide.  As  viewed  by  the  microscope,  they  appear  as  branch- 
ing fibres  having  a  double  outline.  When  derived  from  the  lungs,  they 
present  an  alveolar  arrangement.  When  derived  from  the  bronchial  tubes, 
they  are  branched. 

When  the  elastic  fibres  are  few  in  number,  a  large  quantity  of  the 
sputum  should  be  mixed  with  an  equal  amount  of  a  lo  per  cent,  solution 
of  caustic  potash  and  boiled.  The  jelly-like  mass  thus  formed  should  be 
diluted  with  water  and  permitted  to  stand  for  twenty-four  hours.  The  elastic 
fibres  settle  to  the  bottom,  whence  they  may  be  collected  and  examined 
microscopically.     Or  sedimentation  may  be  effected  by  the  centrifuge. 


^ 
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(V)  Fibrinous  Ooagula. — ^Fibrinous  coagula  may  appear  in  the  sputum 
of  fibrinous  bronchitis  and  croupous  pneumonia,  and  take  the  shape  of  the 
bronchioles  and  their  ramifications,  in  which  they  are  formed.  Those  expec- 
torated in  croupous  pneumonia  are  usually  quite  small  Their  presence  in 
this  disease  indicates  a  severe  type.  In  fibrinous  bronchitis  they  present 
a  high  degree  of  development,  and  cases  have  been  reported  in  which  the 
main  trunk  \vks  a  moderately  large  tube»  to  which  the  branches  thereof,  to 
the  minutest  ramifications,  were  attached.  In  fact,  the  presence  of  sucli  re- 
markable moulds  of  the  bronchial  tubes  constitutes  the  diagnostic  symptom 
of  fibrinous  bronchitis. 

Ordinarily,  fibrinous  coagula  appear  in  the  sputum  as  small  lumps 
mixed  with  mucus.  When  shaken  gently  in  water,  they  unravel  and  dis- 
play their  true  character.     They  are  found  to  be  grayish -white  in  color, 


Fig,  92* 
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and  hollow.  A  transverse  section  usually  shows  that  they  are  made  up  of 
several  layers. 

Larger  casts  derived  from  the  trachea  and  bronchial  tubes  may  be  ob- 
served in  croupous  inflammations  of  these  structures. 

{/)  Spirals. — These  are  spiral-shaped  bodies  containing  a  central 
thread,  found  for  the  most  part  in  the  sputum  of  bronchial  asthma,  and  also 
in  other  affections  having  in  common  a  thick  gelatinous  sputum  and  pro- 
nounced dyspnoea.  The  central  thread  is  spoken  of  as  the  central  fibre, 
while  the  spiral  mass  about  it  is  known  as  the  mantel.  With  care  and  ex* 
perience  these  spiral  bodies  may  be  seen  by  the  unaided  e}'e,  appearing  as 
spiral  fibres  with  a  wavy,  shining  stripe  within.  Under  the  microscope,  the 
mantel  is  seen  to  consist  of  loose,  corkscrew-like  fibres  wound  about  the 
shining  central  thread.  Some  of  the  spirals  consist  of  mantel  alone,  while 
others  are  limited  to  the  nude  central  fibres  wavy  in  outline. 

These  spiral  bodies  are  generally  regarded  as  highly  diagnostic   of 
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bronchial  asthma.  They  are  especially  numerous  in  the  expectoration  at 
the  end  of  the  seizure.  They  are  also  found  in  various  types  of  chronic 
bronchitis,  emphysema,  the  bronchitis  of  heart  disease,  croupous  pneumo- 
nia, pulmonary  tuberculosis,  and  haemorrhagic  infarctions. 

Gerlach  has  succeeded,  by  twisting  particles  of  mucus,  in  producing 
these  spirals  with  their  central  threads.  This  has  led  to  the  suggestion  that 
they  originate  in  the  bronchial  tubes  by  a  twisting  process.  The  mechanism 
of  this  is,  however,  not  at  all  understood. 

(g)  Charcot-Leyden  crystals  are  intimately  associated  with  the  spi- 
rals. They  consist  of  shining  blue  elongated  octahedra  of  various  sizes. 
The  points  where  these  crystals  are  found  appear  to  the  naked  eye  as  dry 
crumbs.      For  microscopic  investigation  a  low-power  objective  is  required. 

They  are  regarded  as  very  important  diagnostic 
indications  of  bronchial  asthma.  Examination  of 
the  sputum  freshly  expectorated  at  the  beginning 
of  the  attacks  shows  these  crystals  to  be  absent. 
But  if  the  specimen  is  kept  covered  for  twenty- 
four  hours  to  prevent  evaporation,  crystals  will 
be  seen  on  the  spirals.  This  fact  seems  to  favor 
the  idea  that  they  are  formed  from  the  constitu- 
ents of  the  spirals.  In  the  sputum  discharged 
Charcot-Leyden  crystals  from    j^ter  in  the  asthmatic  seizure,  the  crystals  are 

the  sputum  of  an  asthmatic      r  i  •        t         i  •      .1  ^  •     1  «^      ^i_ 

pauent.-After  von  Jaksch.      ^^""^  *"  abundance  m  the  parts  occupied  by  the 

spiral  formations,  but  not  elsewhere.  The  Char- 
cot-Leyden crystals  are  found  also  in  acute  bronchitis,  chronic  croupous 
bronchitis,  and  tuberculosis,  but  not  with  the  regularity  noticed  in  con- 
nection with  bronchial  asthma. 

(//)  Oorpora  amylacea  or  starch  corpuscles  are  small  bodies  found 
in  the  sputum  of  haemoptysis  and  pulmonary  gangrene,  the  significance  of 
which  is  not  understood.  They  are  partly  round  and  partly  angular  in 
shape,  and  give  the  amyloid  reaction  to  iodine. 

(/')  Oonnective  tissue  is  rarely  found  in  the  sputum.  Its  presence  is 
significant  of  a  destructive  process  in  some  portion  of  the  respiratory  tract. 

(J)  Tubercle-bacilli. — The  examination  of  the  sputum  of  suspected 
cases  of  pulmonary  tuberculosis  for  the  detection  of  these  micro-organisms 
is  now  regarded  as  important,  as  a  routine  measure,  as  is  the  physical  ex- 
ploration of  the  chest.  Advanced  technique  makes  it  possible  to  discover 
their  presence  in  a  very  few  minutes.  The  reagents  necessary  are  a  carbol- 
fuchsin  solution  and  an  acid  methylene-blue  stain. 

The  formula  for  the  carbol-fuchsin  solution  is  as  follows : 

Fuchsin,         ...........         I  granmie. 

Absolute  alcohol,    .         .         .         .         .         .         .         .         .         .       lo  c.c. 

Five  per  cent,  carbolic  acid  solution,         ......     100  c.c. 
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The  add-blue  solution  is  prepared  according  to  the  following : 

Methylene  blue, 2  grammes. 

Sulphuric  acid, 25  grammes. 

Dbtilled  water, 75  c.c. 

A  portion  of  the  suspected  specimen  of  sputum  is  placed  between  two 
thin  cover-glasses  and  spread  in  a  thin  layer  by  compression  between  the 
fingers.  The  bacilli  are  found  most  numerous  in  the  small,  cheesy-looking 
particles  so  common  in  tuberculous  sputum  ;  hence  such  portions  of  the 
sputum  should  be  selected  for  investigation.  Care  must  be  observed  not 
to  place  too  much  sputum  on  the  cover-glass,  for  in  that  case,  compression 
is  liable  to  force  all  of  it  out.  The  cover-glasses  must  be  scrupulously 
clean ;  hence  they  should  be  washed  first  with  water,  and  then  with  abso- 
lute alcohol. 

The  carefully-spread  cover-glasses  are  next  separated.  One  of  them 
is  selected  for  examination.  The  sputum  on  it  is  carefully  fixed  by  drying 
over  an  alcohol  flame,  taking  due  care  not  to  char  the  specimen.  This 
accident  is  less  likely  to  happen  if  the  physician  holds  the  glass  in  his 
fingers  than  if  he  uses  forceps  for  the  purpose.  Next  the  carbol-fuchsin  so- 
lution is  dropped  on  the  surface  of  the  film  until  the  latter  is  covered  evenly 
with  the  stain.  Then,  holding  the  glass  in  forceps,  it  is  placed  over  the 
flame  until  it  is  observed  to  steam,  care  being  taken  that  the  heat  is  not 
maintained  until  boiling  takes  place.  It  is  then  removed,  and  as  soon  as 
the  steaming  ceases  it  is  replaced  over  the  flame.  This  procedure  is  gone 
over  six  or  seven  times.  The  stain  is  next  washed  off  in  a  gentle  stream 
of  water.  The  specimen  is  now  ready  for  the  acid-blue  solution,  which  is 
applied  drop  by  drop  until  the  cover-glass  is  covered  with  the  same.  It  is 
permitted  to  remain  a  couple  of  minutes,  when  it,  in  turn,  is  washed  off 
under  the  spigot. 

The  carbol-fuchsin  solution  stains  the  entire  specimen  red.  The  acid 
in  the  methylene-blue  solution  decolorizes  all  the  specimen  excepting  the 
tubercle  bacilli.  The  methylene  blue  stains  all  the  decolorized  structures 
blue.  The  specimen  is  now  ready  for  mounting.  If  there  is  no  desire  to 
make  a  permanent  mount,  the  cover-glass  may  be  placed  on  a  slide  while 
still  wet.  The  tubercle  bacilli  appear  as  minute  red  rods,  all  other  objects 
in  the  field  being  stained  blue.  No  other  micro-organism  stains  in  this  way 
excepting  the  bacillus  of  leprosy,  and  that  is  not  likely  to  cut  any  figure  in 
producing  diagnostic  errors  when  searching  for  tubercle  bacilli. 

When  tubercle  bacilli  are  few  in  number,  the  procedure  proposed  by 
Biedert  may  be  adopted.  One  ounce  of  the  suspected  sputum  is  mixed 
with  an  equal  quantity  of  distilled  water,  and  from  four  to  eight  drops  of 
liquor  potassx  solution  added.  The  mixture  is  then  boiled.  It  is  then 
placed  aside  in  a  conical  glass  for  twenty-four  to  forty -eight  hours  (but  not 
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more),  to  settle.  A  portion  of  the  sediment  thus  formed  is  to  be  treated| 
as  above  described  and  examined  for  the  bacilli.  The  procedure  may  bej 
hastened  by  securing  sedimentation  by  means  of  the  centrifuge. 

The  tubercle  bacilli  arc  found  to  be  small,  slightly  curved,  rod-like 
bodies,  ranging  in  length  from  1.5  to  3.5  ju.  They  sometimes  contain  spore 
formations,  which  do  not  stain  by  the  processes  advocated  for  the  bacilli 
themselves.  Hence  they  appear  under  the  microscope  as  small  breaks  in 
the  continuity  of  the  bacillus. 

The  presence  of  tubercle  bacilli  in  the  sputum  is  positive  proof  of  the 
existence  of  tuberculosis  of  the  air-passages.  They  may  be  present  even 
when  the  disease  has  not  advanced  sufficiently  to  produce  the  physical 
signs  of  tuberculosis.     Negative  results  are  to  be  taken  with  some  reserve. 

(/•)  Micro-Organisms  of  Pneumonia* — Three  micro-organisms  have 
been  described  as  having  a  specific  relation  to  croupous  pneumonia.  These 
include  (1)  Friedlander's  pneumococcus  ;  (2)  Frankel's  pneumococcus  ;  and 
(3)  Pio  Foa's  coccus.  Friedlander's  pneumococcus,  although  not  the  first 
aspirant  for  favor  as  the  disease-producing  factor  of  pneumonia,  was  the  first 
to  which  much  importance  was  attached.  It  was  described  by  its  disco v* 
erer  as  an  oval  body  i  fi  in  length,  occurring  in  pairs  or  in  chains,  and  en- 
closed in  a  capsule.  Frankel's  pneumococcus,  like  that  of  Friedlanders, 
also  occurred  in  pairs,  and  had  a  capsule  ;  it  was  oval  or  lancet-shaped. 
Weichselbaum's  bacteriological  researches  of  I2g  cases  of  pneumonia 
showed  Frankel's  coccus  in  64,  and  Fried landcr*s  in  but  9,  Other  cases 
exhibited  streptococci  and  staphylococci.  It  would  thus  seem  that  the 
subject  is  one  requiring  considerable  investigation  before  any  positive  con- 
clusions can  be  reached.  One  difficulty  heretofore  is  that  bacteriologists 
have  made  but  little  effort  to  differentiate  the  types  of  pneumonia  from  which 
the  several  micro-organisms  were  derived.  Thus  far  it  has  been  decided 
that  the  micro-organisms  in  question  do  bear  some  relation  to  croupous 
pneumonia,  but  exactly  what,  cannot  be  stated.  None  of  them  answer  the 
tests  tabulated  by  Koch  as  establishing  the  pathogenetic  character  of  a 
micro-organism.  They  are  also  found  in  the  healthy  .secretions  of  the 
mouth  ;  hence  it  is  fair  to  presume  that  there  must  be  an  additional  factor 
required  to  make  them  active.  At  the  present  time,  Friedlander's  pneu- 
mococcus is  the  only  one  accepted  seriously  as  having  an  important  relation 
to  pneumonia.  It  may  be  demonstrated  by  Gram's  method  of  staining  ;  or 
the  following,  advocated  by  the  discoverer  and  quoted  by  von  Jaksch,  may 
be  used  : 

The  cover-glass  preparation  Is  passed  three  times  through  the  flame 
of  a  Bunsen  burner,  placed  for  a  minute  or  so  in  a  i  per  cent,  solution  of 
acetic  acid,  the  fluid  removed  by  blowing  upon  it  through  a  pointed  glass 
tube,  the  preparation  dried  in  the  air  and  placed  for  a  few  minutes  in  a 
saturated   aniline   water   and   gentian -violet   solution,  finally  washed  with 
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water^  and  mounted  on  a  slide  for- examination.  When  this  is  done,  a 
number  of  capsulated  rod-like  micrococci  may  be  seen  with  the  micro- 
scope. 

(/)  Bacillus  of  Influenza ;  Pfeflfer's  Bacillus,— This  is  a  small  bacil- 
lus with  rounded  extremities,  staining  more  deeply  at  the  ends  than  at  the 
middle.  They  are  found  in  large  numbers  in  the  sputum  of  influenza.  The 
cover-glass  preparation  is  to  be  stained  with  aniline-oil,  gentian-%'iolet  solu- 
tion, somewhat  decolorized  with  alcohol,  and  counter-stained  with  aqueous 
solution  of  aurantia. 

{///)  Actinoiayces* — This  fungus  may  occasionally  be  observed  in  the 
sputum.  To  the  unaided  eye  it  appears  as  small  yellowish-white  or  green- 
ish-yellow masses,  the  size  of  a  millet  seed.  For  microscopic  examination 
no  staining  is  necessary,  as  the  rounded,  club-shaped  bodies,  projecting  in 
all  directions  from  a  central  mass,  are  readily  recognized. 

(ft)  Echinococcua. — Echinococcus  cysts  are  of  occasional  occurrence 
in  the  lungs.  Under  such  circumstances,  the  characteristic  booklets  and 
pieces  of  the  membrane  may  be  found  in  the  sputum. 

Pain  rtsa  Syiiiptoiii  of  Tlioraeic  Disease. — Pain  is  not,  as  a  rule, 
I  a  prominent  feature  of  disease  of  the  respiratory  apparatus  unless  the  pleura 

I  are  involved.     In  acute  and  chronic  catarrhal  bronchitis,  and  indeed  in 

bronchial  affections   generally,  any  subjective  sensations  consist  of  sensa- 
»  tions  of  burning,  rawness,  stuffiness,  etc.     When  there  is  great  suffering,  it 

I  is  from  discomfort  rather  than  from  actual  pain.      Involvement  of  the  pleura; 

t  in  any  of  the  respiratory  pathological  processes  brings  with  it  an  incidence 

of  pain,  often  severe.     Thus  we  find  pain  not  uncommon  in  the  early  stages 
of  tuberculosis  and  in  croupous  pneumonia.     The  source  of  pain  in  the 
latter  affection  is  not  usually  attributed  to  the  pleura  ;  nevertheless  that 
I  membrane  is  commonly  inflamed  to  a  considerable  extent  in  this  disease, — 

t  sufficiently  so,  indeed,  to  account  for  the  pain  which  happens  to  be  present. 

j  Pleurisy,  however,  is  the  disease  of  the  chest  far  exceliefwe  associated 

I  with  pain.     Early  in  the  course  of  the  affection  a  severe  stitching  pain  is 

j  experienced,  and  this  is  aggravated  on  the  slightest  motion  of  the   chest, 

i  It  leads  to  restrained  breathing,  and  interferes  with  the  act  of  coughing. 

As  soon,  however,  as  effiision  sets  in,  and  the  inflamed  surfaces  of  pleura 
are  no  longer  in  contact,  the  pain  ceases,  or  at  least  is  greatly  ameliorated. 
In  general  practice,  the  most  frequently  observed  causes  of  pain  in  the 
chest  are  intercostal  neuralgia  and  intercostal  rheumatism.  These  affec- 
tions are  to  be  differentiated  by  reason  of  the  fact  that  rheumatism  (myal- 
gia) is  aggravated  by  pressure  or  by  movement  of  the  affected  muscle. 
Neuralgia  is  not  so  aggravated,  and  is  associated  with  tender  points.  At 
the  same  time,  there  is  important  negative  evidence  in  the  absence  of  the 
physical  signs  pointing  to  inflammation  of  the  pleura. 

Respecting  intercostal  neuralgia,  its  frequent  association  with  herpes 
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should  be  borne  in  mind.  The  diagnosis  in  such  cases  is  made  by  the  dis- 
covery of  groups  of  herpetic  vesicles  following  the  course  of  an  intercostal 
nerve,  or  the  history  that  such  an  eruption  has  recently  been  present. 
Neuralgia  from  herpes  zoster  is  at  any  time  very  obstinate  to  treatment. 

Whooping-Coug^h. 

Whooping-cough  is  one  of  the  infectious  diseases,  the  nature  of  the 
infecting  organism,  however,  being  unknown.  It  has  been  determined  as 
a  matter  of  fact  that  children,  especially  those  who  have  not  reached  their 
sixth  year,  are  especially  liable  to  it.  The  contagiousness  of  the  disease  is 
greater  during  the  earlier  weeks,  i.e.^  before  the  appearance  of  the  charac- 
teristic whoop. 

Whooping-cough  is  ushered  in  by  a  cough  which  differs  in  no  partic- 
ular from  those  arising  from  an  ordinary  cold.  Unlike  the  latter,  the 
cough  does  not  yield  to  treatment,  becomes  more  and  more  annoying, 
and  exhibits  remarkable  nocturnal  exacerbations.  An  examination  of  the 
dust  fails  to  discover  physical  signs  in  proportion  to  the  severity  of  the  symp- 
tofns.  These  two  points  may  be  regarded  as  strongly  suggestive,  diagnos- 
tically,  even  before  the  appearance  of  the  characteristic  whoop.  After  a  few 
weeks  the  distinguishing  whoop  is  manifested,  and  then  the  diagnosis  is  clear. 
This  phenomenon  shows  itself  as  a  long-drawn  crowing  inspiration  succeed- 
ing a  number  of  violent  expulsive  coughing  acts.  By  the  time  the  whoop 
appears  the  patient  is  well-nigh  breathless,  as  evidenced  by  his  purplish  or 
cyanotic  countenance  and  exhaustion.  The  distress  occasioned  by  the  par- 
oxysms is  evident  to  all.  The  little  sufferer  endeavors  to  restrain  them  as 
far  as  it  is  in  his  power  to  do  so.  It  is  not  infrequent  for  the  paroxysms 
of  coughing  to  terminate  in  vomiting. 

The  frequency  and  severity  of  the  paroxysms  vary  greatly  in  different 
cases.  They  may,  however,  be  mitigated  by  careful  attention  and  treatment 
After  a  few  weeks  the  spasmodic  stage  declines,  and  the  case  progresses 
uninterruptedly  towards  recovery. 

Whooping-cough  is  a  disease  with  a  number  of  complications  and  se- 
quelae. The  violent  paroxysms  sometimes  provoke  haemorrhagic  extravasa- 
tions. The  most  frequently  observed  of  these  are  subconjunctival ;  but  they 
may  take  place  into  the  internal  viscera,  producing  serious  symptoms.  The 
vomiting  is  ordinarily  a  symptom  of  little  consequence,  but  at  times  it  may 
be  so  persistent  and  continuous  as  to  endanger  life.  Nervous  complica- 
tiofis  include  laryngeal  spasm,  which  in  very  young  subjects  is  esp>e- 
cially  dangerous.  As  evidence  of  the  remarkable  nervous  irritability  of 
the  patient,  may  be  noted  the  not  infrequent  occurrence  of  convulsions. 
In  many  instances  these  are  neurotic  only  ;  but  in  a  large  proportion 
they  are  the  result  of  serious  organic  lesions,  as  haemorrhage,  thrombosis, 
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and  pulmonary  collapse.  Those  cases  dependent  upon  cerebral  haemor- 
rhage and  thrombosis  are,  of  course,  attended  by  the  characteristic  symp- 
toms of  these  lesions. 

The  pulmonary  complications  include  collapse  of  the  lungs  and  bron- 
cho-pneumonia. The  former  is  especially  liable  to  occur  in  infants ;  the 
latter  in  patients  who  have  reached  or  passed  the  second  year  of  life.  Both 
are  serious. 

Whooping-cough  seems  to  have  the  ability  of  awakening  into  activity 
any  dormant  constitutional  defect.  Hence  it  is  not  unusual  for  tubercular 
disease  to  follow  closely  upon  it.  The  same  may  be  said  of  hereditary 
syphilis  and  nervous  instability. 


CHAPTER  XIII. 
THE  HEART. 

As  a  matter  of  routine,  the  heart  should  be  made  the  subject  of  thor- 
ough physical  examination  in  all  cases  of  acute  disease.  The  thoroughness 
with  which  it  does  its  work  is  a  fair  index  of  the  ability  of  the  patient  to 
withstand  the  ravages  of  disease.  Ordinarily,  sufficient  information  may  be 
derived  from  the  pulse,  details  concerning  which  have  been  referred  to  in  a 
preceding  chapter.  The  fact  that  the  pulse  gives  valuable  information 
affords  no  reason  for  neglect  of  a  careful  investigation  of  the  condition  of 
the  heart  itself  In  chronic  diseases  cardiac  changes  are  not  uncommon, 
especially  in  connection  with  affections  of  the  kidneys,  litha^mia,  and  de- 
generative changes  in  general.  In  cases  in  which  the  heart  itself  is  the  seat 
of  disease,  the  necessity  for  examination  goes  without  saying.  Such  cases 
are  suggested  by  breath lessness  on  slight  exertion,  oedema  and  pulse- 
changes,  and  other  symptoms. 

The  methods  employed  for  the  physical  examination 
of  the  heart  are— 

1.  Inspection. 

2.  Palpation. 

3.  Percussion. 

4.  Auscultation. 

I  and  2.  Inspection  and  Palpation. — These  methods  of  examina- 
tion as  applied  to  the  heart  may  well  be  studied  together,  as  each  gives  the 
same  information  of  which  the  other  is  capable,  and  one  supplements  or 
confirms  the  observations  obtained  by  the  other.  Palpation  may  be  re- 
garded as  giving  the  more  positive  results. 

In  the  practice  of  inspection  and  palpation  as  related  to  the  condition 
of  the  heart,  as  in  everything  else,  systematic  method  of  examination  is 
essential  to  accuracy.  It  is  important  to  bear  in  mind  that  more  mistakes 
are  made  from  deficient  observation  than  from  ignorance.  Attention  should 
be  directed  to  the  following  points  : 

a.  Alterations  in  the  color  of  the  chest  and  neck,  head  and  arms. 

b.  The  prominence  of  the  veins  in  the  localities  just  mentioned. 

c.  The  location  and  character  of  the  apex-beat. 

d.  The  location  and  character  of  pulsations  other  than  those  of 

the  apex-beat. 

e.  The  contour  of  the  chest  over  the  heart. 
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f.  Other  abnormal  prominences,  including  bulging  of  the  inter- 
costal spaces. 

(a)  AlteratloDS  in  ttte  Color  of  the  Chest,  Neck^  Head,  and 
Arms. — ^A  prominent  feature  of  many  cases  of  cardiac  disease  with  failing 
compensation  is  a  general  cyanosis,  consideration  of  which  will  be  found 
elsewhere.  Aside  from  this  may  be  occasionally  observed  a  localized 
venous  congestion,  the  significance  of  which  will  vary  according  to  its  loca- 
tion and  mode  of  onset.  An  intense  venous  congestion  of  the  upper  por- 
tion of  the  body  coming  on  suddenly  may  be  regarded  as  suggestive  of 
that  rare  condition,  the  rupture  of  an  aortic  aneurysm  into  the  superior 
vena  cava.  It  is  usually  associated  with  oedema  of  the  affected  parts.  The 
congestion  and  iiedema  are  sometimes  limited  to  the  head  and  arms,  in 
which  case  the  obstruction  must  be  situated  above  the  azygos  vein.  If  the 
chest  participates  in  these  appearances,  then  we  know  that  the  obstruction 
must  be  below^  the  point  of  entrance  of  the  azygos  vein  into  the  superior 
vena  cava.  It  is  of  interest  to  note  that  in  these  cases  with  lividity  of  the 
chest,  there  is  a  sharp  line  of  demarcation  between  the  congested  and  un- 
affected parts. 

The  changes  above  mentioned  may  undergo  some  modification  by 
reason  of  certain  attendant  circumstances.  If,  for  example,  the  obstruction 
has  preceded  the  rupture  for  a  long  time,  and  there  has  been  opportunity  for 
establishing  a  collateral  circulation,  the  blood-current  is  not  interfered  with 
equally  on  the  two  sides.  Thus,  in  the  case  of  a  long-standing  pressure 
exerted  upon  the  left  innominate  vein,  the  rupture  of  the  aneurysm  pro- 
duces cedema  of  the  right  side  only.  Again,  if  the  rupture  takes  place  in 
such  a  position  as  to  direct  the  blood  into  the  right  innominate  vein,  the 
oedema  and  lividity  will  be  confined  to  the  right  arm. 

The  lividity  and  oedema  may  also  be  unilateral  in  cases  of  rupture  of 
an  aneurj^sm  into  one  of  the  innominate  veins,  the  symptoms  being  limited 
to  the  upper  portion  of  the  body  on  the  corresponding  side, 

Aneur>^sm  of  the  aorta  is  not  the  only  form  of  tumor  which  may  pro- 
duce intrathoracic  vascular  obstruction,  with  resulting  disturbance  of  the 
tributary  circulation.  Indeed,  solid  tumors  may  exert  a  more  prominent 
influence  in  this  respect,  and  are  more  frequently  observed  in  practice  as 
the  cause  of  these  circulator)^  disturbances.  Very  often,  however,  they 
grow  so  gradually  as  to  give  abundant  opportunity  for  the  establishment 
of  a  collateral  circulation.  For  example,  a  bunch  of  veins  extending  from 
the  corresponding  axilla  to  the  groin  may  be  observed. 

(^)  Prominence  of  the  Veins  of  the  Neck,  Thorax  and  Arms. 
— Undue  and  persistent  fullness  of  the  veins  may  be  taken  as  evidence  of 
distention  and  weakness  of  the  right  heart.  This  condition  is  often  ob- 
served as  a  temporary  condition,  as  the  result  of  violent  exertion,  cough- 
ing during  attacks  of  bronchitis,  straining  at  stool,  etc.     Account  must 
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always  be  taken  of  the  normal  standard  of  the  individual,  as  the  veins 
vary  in  prominence  according  to  the  patient's  degree  of  stoutness  or  lean- 
ness. 

A  band  of  superficial  venules  is  sometimes  observed  as  a  belt  around 
the  lower  portion  of  the  thorax  at  the  level  of  the  ensiform  cartilage,  and 
a  little  above  the  costal  margin.  Its  exact  significance  is  unknown,  for  it 
has  been  observed  in  persons  who  are,  so  far  as  could  be  ascertained,  in  the 
best  of  health. 

When  venous  distention  has  existed  for  any  length  of  time,  the  valves 
of  the  affected  vessels  become  knotted,  owing  to  the  strain,  and  may 
eventually  become  impaired.  Especial  attention  should  be  paid,  when  ex- 
amining the  veins  of  the  neck,  to  the  point  at  which  the  jugulars  enter  the 
subclavians,  as  here  may  be  formed  quite  a  pouch,  when  the  venous  disten- 
tion is  extreme. 

The  subject  of  venous  pulsation  has  already  been  considered,  and  need 
not  be  mentioned  at  this  time.     (See  Chapter  HI.) 

(r)  The  Location  and  Character  of  the  Apex-Beat. — The  nor- 
mal position  of  the  apex-beat  in  the  healthy  adult  is  in  the  fifth  interspace, 
and,  to  use  the  expression  generally  employed  in  this  connection,  well 
within  the  nipple-line.  For  scientific  accuracy,  the  nipple  should  hardly  be 
used  as  a  landmark  for  locating  the  apex,  as  in  women  it  is  most  decidedly 
an  uncertain  point  of  location,  varying,  as  it  does,  with  the  size  and  con- 
sistency of  the  breast.  In  men,  it  is  a  fairly  fixed  point,  in  them  varying 
but  little.  It  is  far  better,  however,  in  all  cases,  to  designate  the  distance 
at  which  the  apex-beat  is  felt  from  the  mid-sternum.  This  varies  from  two 
and  a  half  to  three  inches.  In  children,  prior  to  the  age  of  six  years,  the 
apex-beat  is  found  in  the  fourth  interspace,  and  farther  from  the  median 
line  than  in  the  adult.  In  the  aged,  it  is  not  unusual  to  find  it  in  the  sixth 
or  even  in  the  seventh  interspace,  and  nearer  the  mid-sternal  line  than 
above  specified. 

One  must  not,  however,  be  too  strict  in  maintaining  the  fifth  interspace 
and  two-and-a-half  to  three  inches  from  mid-sternum  as  the  normal  position 
for  the  apex-beat.  It  may  change  with  the  position  of  the  body,  gravitat- 
ing to  the  left  with  the  left  lateral  decubitus,  and  vice  versa.  During  full 
inspiration  it  is  displaced  downward  and  to  the  right,  and  it  may  be  absent 
entirely  when  the  lungs  are  fully  distended. 

Strange  as  it  may  seem,  recognition  of  the  different  interspaces  is  not 
always  correct.  Mistakes  arise  from  confusing  the  space  between  the 
clavicle  and  the  first  rib  for  the  first  interspace.  To  be  warned  against  the 
possibility  of  this  error  is  sufficient  to  save  the  observer  from  making  it. 
He  will  be  surprised  to  find  the  comparatively  great  distance  between  the 
second  interspace  and  the  clavicle.  To  make  sure  that  an  accurate  count- 
ing of  the  interspaces  has  been  made,  it  may  be  well  to  bear  in  mind  that  a 
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line  drawn  through  the  base  of  the  ensiform  cartilage  strikes  the  lower  por- 
tion of  the  fifth  interspace. 

Departures  of  the  Apex-Beat  from  the  Normal  Standard.— 

The  apex-beat  may  be  altered  in  quality  or  force,  or  it  may  be  displaced 
from  its  normal  situation. 

Alterations  in  Quality  or  Force. — The  normal  apex-beat  occupies 
a  space  so  small  that  it  can  be  readily  covered  by  the  end  of  one's  thumb. 
It  is  larger  when  the  patient  leans  forward,  when  the  chest-walls  are  thin, 
and  at  the  end  of  the  act  of  expiration.  The  shape  of  the  thorax  may  in- 
fluence the  position  of  the  beat.  Thus,  in  persons  with  a  short,  wide  thorax 
it  may  be  found  in  the  fourth  interspace,  while  in  those  with  a  long,  narrow 
thorax  it  may  be  felt  in  the  sixth  interspace. 

In  the  majority  of  healthy  individuals  the  apex-beat  may  be  perceived 
by  inspection.  A  good  light  and  proper  position  are  necessary.  The  ob- 
server should  have  his  eye  on  about  the  level  of  the  beat,  and  should  view 
it  in  profile.  The  discovery  of  the  beat  by  palpation  does  not  require  as 
much  care. 

Sometimes  the  apex-beat  is  not  detectable  at  first  by  either  inspection 
or  palpation.  This  does  not  signify  an  abnormal  condition,  unless  it  be 
associated  with  an  abnormal  weakness  of  the  pulse.  It  may  be  due  to  un- 
usual separation  of  the  heart  from  the  thoracic  walls,  or  to  undue  thickness 
of  the  latter  by  reason  of  large  deposits  of  adipose.  In  case  the  pulse  is 
found  to  be  of  normal  strength,  it  is  fair  to  presume  that  the  heart  is  acting 
with  its  wonted  force.  In  order  to  bring  the  apex-beat  within  the  percep- 
tive powers  of  the  sight  or  touch,  especially  the  latter,  let  the  patient  lean 
somewhat  forward. 

Pathologically,  the  apex-beat  may  fail  of  perception  because  of  weak- 
ness of  the  cardiac  impulse,  or  of  separation  of  the  heart  from  the  thoracic 
walls  by  pericardial  effusion  or  an  emphysematous  lung.  Sometimes  it  is 
due  to  smallness  and  weakness  of  the  heart,  as  in  the  cardiac  atrophy  of 
old  age.  When  the  absence  is  the  result  of  pericardial  effusion,  it  will 
be  found  that  it  usually  becomes  manifest  when  the  patient  bends  forward. 
At  the  same  time  it  will  be  found  to  be  pushed  upwards,  and  will 
occupy  the  fourth  interspace.  The  intercostal  spaces  may  also  be  found 
bulging. 

In  the  case  of  emphysema,  not  only  may  the  apex-beat  be  apparently 
weakened  by  separation  from  the  chest-wall,  but  there  may  be  an  actual 
diminution  in  force  because  of  the  interference  of  the  expanded  lung  with 
the  muscular  action  of  the  heart. 

Having  discovered  the  position  of  the  apex-beat,  it  is  a  good  practice 
to  mark  its  position  with  the  dermatographic  pencil. 

By  reason  of  pathological  conditions,  the  apex-beat  tnay  be  displaced 
upwards,  downrajards,  outwards  or  inwards. 
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Displacement  of  the  apex-beat  to  the  right  side  of  the  chest 

may  be  found  in  that  rare  condition,  transposition  of  the  viscera,  in  which 
case  the  liver  will  be  found  to  occupy  the  left  hypochondrium.  Very 
exceptionally  (only  two  such  cases  have  been  reported),  the  heart  will  be 
found  to  be  the  only  viscus  transposed,  all  the  other  organs  occupying 
their  normal  places. 

Pathologically,  displacement  in  the  same  direction  may  result  from 
large  accumulation  of  fluid  in  the  left  pleural  sac,  in  extreme  cases  the 
apex-beat  being  found  outside  the  right  nipple-line.  Displacement  to  the 
right,  though  in  less  degree,  may  result  from  accumulation  of  air  in  the 
left  pleural  sac,  tumors,  enlargements  of  the  left  lung,  and  retraction  of  the 
right  lung. 

Displacement  of  the  apex-beat  to  the  left  may  result  from  right 
pleural  effusion,  right  pneumothorax,  right  pleural  tumors,  tumors  of  the 
right  lung,  and  retraction  of  the  left  lung. 

Upward  displacement  of  the  apex-beat  may  occur  in  conse- 
quence of  pressure  exerted  upon  the  heart  from  below,  e.g,^  abdominal 
tympanites,  ascites,  enlargement  of  the  liver  and  spleen,  and  abdominal 
tumors  generally.  In  cases  of  enlarged  liver  the  displacement  is  usually 
upwards  and  to  the  left ;  in  case  of  enlarged  spleen,  upwards  and  to  the 
right. 

Downward  displacement  of  the  apex-beat,  even  to  the  seventh 
or  eighth  interspace,  is  found  in  connection  with  hypertrophy  and  dilatation 
of  the  heart.  At  the  same  time,  when  this  is  the  cause  of  the  displace- 
ment, the  apex  may  be  found  outwards,  even  as  far  as  the  axillarj*^  or  mid- 
axillary  line.  Hypertrophy  and  dilatation  are  differentiated  by  the  atten- 
dant symptoms  and  the  character  of  the  cardiac  impulse.  In  the  case  of 
dilatation,  there  will  be  the  usual  phenomena  of  failing  compensation,  and 
there  will  be  found  a  widely-distributed  heaving  movement  over  the  prae- 
cordia.  In  the  case  of  hypertrophy,  the  cardiac  impulse  will  be  strong, 
prolonged,  and  well-defined. 

The  heart  may  be  displaced  downwards  by  any  influence  exerting 
pressure  from  above  or  lack  of  support  below.  Hence  it  may  be  a  result 
of  solid  or  aneurysmal  tumors,  pulmonar}'^  emphysema,  and  descent  of  the 
diaphragm  consequent  upon  collapse  of  the  abdominal  viscera. 

Upward  displacement  of  what  is  apparently  the  apex-beat 
occurs  in  pericarditis  with  effusion.  I  say  "  apparently  what  is  the  apex- 
beat,"  because  it  is  contended  by  some  that  there  is  no  displacement  of  the 
apex-beat,  but  that  the  pulsation  seen  in  the  third  or  fourth  interspace  in 
cases  of  pericardial  effusion  is  produced  by  the  right  auricle  and  the  conus 
arteriosus  acting  on  the  chest-wall. 

As  already  stated,  the  impulse  of  the  normal  heart  is  limited  to  a 
small  area  about  the  apex-beat.     This  area  may  be  increased  by  causes 
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which  lessen  the  amount  of  lung  covering  the  heart,  as  phthisis,  and 
pleural  adhesions;  by  tumors,  which  crowd  the  heart  against  the  thoracic 
wall ;  by  pericarditis  with  small  effusion,  in  which  case  the  impulse  is  a  dif- 
fuse wave  occupying  the  second  to  the  fourth  interspaces  ;  by  hypertrophy 
and  dilatation  of  the  heart 

(d)  The  Character  and  Location  of  Abnormal  Pulsations. — 
In  the  clinical  study  of  pulsations  about  the  chest,  it  is  of  the  greatest 
importance  that  their  relation  to  the  systole  of  the  heart  be  carefully 
noted. 

Epigastric  pulsation  is  observ^ed  with  greater  frequency  than  pulsation 
in  any  other  locality.  It  often  serves  as  the  foundation  for  an  incorrect 
diagnosis  of  aneurysm,  when,  in  point  of  fact,  aneurysm  is  the  last  condi- 
tion to  think  of  in  the  presence  of  this  symptom.  The  causes  of  epigas- 
tric pulsation  exist  in  quite  a  variety.  The  majority  of  cases  are  observed 
in  neurotic  subjects,  w^ho  are  an^^mic  and  dyspeptic.  There  is  in  all 
probability  some  vaso-motor  disturbance,  the  tonus  of  the  vessel  being 
relaxed. 

It  may  be  present  as  the  result  of  dow^nward  displacement  of  the 
heart.  It  is  then  due  to  contractions  of  the  right  ventricle.  Sometimes 
this  pyIsa4:ion  is  communicated  to  the  adjacent  portion  of  the  liver 

Epigastric  pulsation  is  sometimes  due  to  the  transmissions  of  the  pul- 
sations of  the  abdominal  aorta  through  an  overlying  solid  tumor.  In  such 
cases  the  pulsation  will  not  be  expansile,  as  in  aneurysm,  and  the  pulsations 
will  disappear  when  the  patient  is  on  his  hands  and  knees,  as  in  that  posi- 
tion the  weight  of  the  growth  removes  it  from  its  contact  with  the  aorta. 

Epigastric  pulsation  from  aneurysm  is  expansile  ;  it  is  not  affected  by 
posture ;  there  is  the  characteristic  aneurj^smal  murmur ;  and  the  pul- 
sations are  apt  to  be  strong  during  expi radon  and  weak  or  absent  during 
inspiration. 

Pithation  in  the  S€C09id  lift  interspace  is  derived  from  the  pulmonar>^ 
arter\^  or  dilatation  of  the  conus  arteriosus.  It  may  result  from  dilatation 
of  the  pulmonary  artery,  or  from  conditions  in  which  that  vessel  approaches 
nearer  than  the  normal  to  the  chest-wall.  The  latter  occurs  in  cases  of  re- 
traction of  the  lung;  hence  pulsation  in  the  second  left  interspace  suggests 
a  thorough  examination  of  the  state  of  the  lungs. 

Pulsation  of  the  right  auricle  is  observed  to  the  right  of  the  sternum. 
It  may  be  observed  in  cases  of  dilatation  of  that  portion  of  the  heart.  The 
movements  are  undulatory,  owing  to  the  contractions  of  the  ventricles  fol- 
lowing those  of  the  auricle. 

Pulsation  of  the  left  auricle  is  never  observed  excepting  in  children, 
and  then  only  in  cases  of  marked  hypertrophy.  The  pulsation  is  located 
in  the  second  to  the  third  left  interspaces,  a  short  distance  from  the  ^^^^  of 
the  sternum.     It  is  presystolic  in  time. 
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In  these  cases  stenosis  of  the  left  auriculo-ventricular  orifice  will  also 
be  found. 

Pulsations  communicated  to  the  upper  portion  of  the  sternum  are,  for  the 
most  part,  the  result  of  aortic  aneurysm.  The  sensation  gives  to  the  hand 
one  of  heaving  and  expansion.     It  may  be  associated  with  a  thrill. 

Diastolic  shocks  may  be  discovered  by  palpation.  In  the  case  of  sac- 
culated aneurysm  of  the  ascending  or  transverse  portion  of  the  aorta  it  is 
felt  near  the  base  of  the  heart.  It  results  from  the  falling  back  of  an  un- 
usually large  column  of  blood. 

Tracheal  Tugging. — This  is  a  symptom  found  in  connection  with 
aneurysm  of  the  aorta.  It  is  to  be  elicited  as  follows  :  **  Place  the  patient 
in  the  erect  position,  and  direct  him  to  close  his  mouth  and  elevate  his  chin 

Fig.  97. 


Dr.  Ewart*s  plan  of  eliciting  tracheal  tugging.     The  observer  is  supposed  to  be  standing  behind 

the  patient. — After  Sansom. 

to  the  fullest  extent ;  then  grasp  the  cricoid  cartilage  between  the  finger  and 
thumb  and  exert  gentle  upward  pressure.  If  aneurysm  exist,  the  pulsations 
of  the  aorta  will  be  distinctly  transmitted  through  the  trachea  to  the  fingers. 
The  act  of  examination  will  increase  laryngeal  distress  should  this  accom- 
pany the  disease."  (Oliver.)  Ewart  suggests  that  the  cricoid  cartilages  be 
elevated  by  the  tips  of  both  index  fingers.  Otherwise  he  advises  proceeding 
in  the  same  way  as  does  Oliver.  This  symptom  is  only  present  when  the 
aneurysm  is  situated  so  as  to  press  upon  the  left  bronchus  or  the  adjacent 
portion  of  the  trachea. 

Valve  Shocks. — Musser  is  authority  for  the  statement  that  the 
shocks  produced  by  closure  of  the  valves  are  discernible  by  palpation.  It 
seems  almost  incomprehensible  that  such  should  be  the  case.  It  is  neces- 
sary, in  order  to  detect  them,  that  the  hand  be  placed  evenly  over  the  prae- 
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cordial  region.  It  is  essential  that  the  chest-walls  be  thin.  The  shock 
communicated  by  the  aortic  and  pulmonary  valves  is  especially  liable  to  be 
present  in  cases  in  which  intravascular  tension  is  high,  the  shock  following 
the  impulse  of  the  heart.  The  mitral  and  pulmonary  valves  are  less 
likely  to  communicate  this  sensation.  It  is  felt  in  the  left  fourth  interspace 
near  the  sternum,  is  systolic  in  time,  and  is  associated  with  dilatation  of 
the  heart. 

Thrills. — Thrills  may  be  either  pericardial  or  endocardial.  The 
former  are  produced  by  the  rubbing  of  roughened  pericardial  surfaces 
against  each  other ;  the  latter  by  the  production  of  the  vibration  of  the 
blood  passing  over  a  roughened  surface.  In  the  clinical  study  of  thrills,  it 
is  important  that  their  location  and  relation  to  the  cardiac  cycle  be  carefully 
noted. 

A  systolic  thrill  felt  in  the  second  right  intercostal  interspace  near  the 
border  of  the  sternum  suggests  aortic  aneurysm  or  stenosis  of  the  aortic 
orifice. 

A  systolic  thrill  felt  over  t/ie  pulmonary  area  indicates  obstruction  at  the 
pulmonary  orifice. 

A  diastolic  thrill  felt  over  the  pulmonary  artery  nearly  always  indicates 
aortic  regurgitation,  and  is  associated  with  the  water-hammer  pulse. 

A  presystolic  thrill  observed  best  at  the  apex  is  a  sign  of  mitral  stenosis. 
Careful  observation  shows  that  it  terminates  at  the  moment  that  the  apex- 
beat  is  felt.     It  is  the  most  frequently  encountered  of  all  thrills. 

A  systolic  thrill  in  tlie  above-mentioned  situation  means  mitral  regurgi- 
tation. It  is  always  associated  with  a  mitral  systolic  murmur,  and  is 
gradual  in  its  termination. 

A  systolic  thrill  felt  best  at  tlie  lower  end  of  the  sternum  may  accompany 
tricuspid  regurgitation. 

Pericardial  thrills  are  frequently  described  as  ^^ friction  fremitus'' 
They  are  present  during  both  systole  and  diastole,  and  impart  a  sensation 
to  the  examiner  of  being  near  the  surface.  Usually  it  is  detected  by  light 
pressure,  though  sometimes  it  is  necessary  to  palpate  deeply  in  the  inter- 
costal spaces,  especially  the  third  and  fourth. 

All  thrills  are  felt  best  with  the  patient  sitting  upright  or  bent  slightly 
forwards. 

{e)  The  Oontour  of  the  Chest  Over  the  HeailJ.— Ordinarily,  the 
prxcordia  presents  no  difference  from  the  corresponding  portion  of  the  right 
side  of  the  chest.  Even  in  the  presence  of  disease  in  adults  it  is  rare,  in- 
deed, that  there  is  any  bulging  of  the  praecordia.  But  in  children,  as  a 
result  of  cardiac  hypertrophy  or  dilatation,  this  portion  of  the  thorax  may 
be  unduly  prominent,  and  this  condition  may  persist  throughout  life,  al- 
though not  to  the  extent  one  would  expect  from  the  appearances  pre- 
sented in  the  early  days  of  the  lesions.     Pericardial  effusion  in  children 
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rarely  gives  rise  to  this  condition,  its  alterations  in  the  thoracic  walls  being" 
limited  to  marked  bulging  of  the  intercostal  spaces. 

Local  buigings  are  sometimes  observed  as  the  result  of  aneurysms 
which,  by  pressure,  have  eroded  the  overlying  ribs.  In  such  cases,  the 
characteristic  expansile  pulsation  is  associated  with  the  prominence.  A 
bulging  localised  to  the  apex  of  the  heart  occurs  sometimes  in  aneurysm  of 
that  organ. 

A  retraction  or  smking4n  of  the  pnecordia  is  sometimes  the  result  of  an 

old  pericarditi'^.  It  is  a  rare  result 
of  this,  however.  It  occurs  more 
frequently  following  empyema. 

Ri  tract  ion  of  the  intercostal  spiices 
overlying  the  heart  with  the  a|>ex- 
beat  occurs  as  a  result  of  pericardial 
adhesions. 

(/)  Localized  buigings  may 
also  be  the  result  of  solid  tumors. 
They  are  very  rare  symptoms. 

3.  Percusaion. — The  practice 
of  percussion  in  diseases  of  the  heart 
involves  the  same  attention  to  details 
as  described  in  the  chapter  on  the 
Physical  Examination  of  Respiratory 
Diseases  ;  hence  they  need  not  be  re- 
peated here.  It  is  well,  however,  to 
speak  of  the  great  value  of  the  Sansom 
pleximeter  in  the  detection  of  fine 
differences  in  percussion -sounds,  as 
enabling  one  to  delimit  areas  of  rela- 
tive dullness  with  an  accuracy  not 
possible  with  the  unaided  fingers.  I 
might  say,  in  this  connection,  that 
there  is  hardly  a  problem  in  physical 
diagnosis  concerning  which  more 
mistakes  are  made— ^ven  by  masters 
in  the  art  of  percussion — than  the  outlining  of  the  deep  cardiac  dullness. 
This  statement  is  well  borne  out  by  the  discrepancies  between  the  results 
afforded  by  percussion  and  those  of  the  X-ray  in  the  investigations  made  at 
the  Massachusetts  General  and  Boston  City  Hospitals  by  Williams  and 
others. 

Sansom '3  Pleximeter, — ^The  pleximeter  devised  by  Sansom  offers 
certain  ad%^antages  possessed  by  no  other  instrument.  "  A  thin,  flat,  oblong 
plate,  of  an  inch  by  an  inch  and  a  half,  has  on  its  upper  surface  a  slender 
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vertical  column,  an  inch  and  a  half  in  height,  which  is  surmounted  by  a 

smaller  plate,  three-fourths  by  three*eighths  of  an  inch,  set  parallel  to  the 
former  plate.  The  little  instrument  is  held  by  the  fore-  and  middle-fingers 
of  the  left  hand  applied  on  each  side  of  the  vertical  column,  the  sensitive 
tips  of  the  fingers  resting  on  the  upper  surface  of  the  larger  horizontal 
plate.  The  lower  surface  of  this  latter  is  applied  closely  to  the  wall  of  the 
chest,  and  percussion  by  one  or  two  fingers  of  the  right  hand,  with  an  even 
and  not  too  forcible  stroke  from  the  wrist,  is  made  upon  the  upper  plate. 
It  is  obvious  that  the  whole  of  the  plexi meter  vibrates  with  the  stroke. 

'*  It  is  quite  unnecessary',  in  the  description  of  the  use  of  this  little 
instrument,  to  enter  upon  the  refinement  of  acoustics  ;  it  is  better  for  the 
observer  to  think  not  in  terms  of  sounds,  but  rather  in  terms  of  vibrations. 
These  vibrations  are  appreciated  both  by  the  ear  and  by  the  tactile  sense. 
The  little  instrument  is  so  constructed  that  vibrations  are  communicated 
directly  to  the  organs  best  fitted  to  estimate  them — the  tips  of  the  fingers. 

Fig,  100. 
Fig.  99.  ~ 


Sansom's  pleximeter.  Method  of  using  .San-som's  pleximeter. 

Let  the  mind  of  the  obsen^er  be  fixed  on  vibrations  ;  whether  these  be 
sonorous  and  appreciated  by  the  ear,  or  mechanical  and  appreciated  by 
the  tactile  sense,  are  points  of  but  secondar^^  importance/' 

Anatomical  Relations  of  the  Heart.— The  heart  occupies  a  posi- 
tion beneath  and  to  the  left  of  the  sternum.  A  certain  portion  of  the  organ 
hes  in  direct  contact  with  the  anterior  thoracic  wall,  the  remainder  being 
covered  by  projecting  portions  of  the  lungs.  It  is  important  to  bear  in 
mind  that  it  is  the  right  side  of  the  heart  which  lies  anteriorly.  Only  a 
narrow  margin  of  the  left  side  is  viewed  from  in  front  at  the  autopsy  when 
the  heart  is  norma!  in  size  and  position. 

Superficial  or  Absolute  Cardiac  Dullness. — Percussion  of  the 
portion  of  the  thorax  against  which  the  heart  directly  lies  gives  absolute 
dullness.  Hence  it  has  been  termed  the  area  of  absolute  or  superficial 
dullness.  It  includes  a  triangular  space  bounded  by  lines  connecting  one 
point  at  the  mid-sternal  line  opposite  the  fourth  costal  articulation^  a  second 
in  the  mid-sternal  line  opposite  the  sixth  costal  articulation,  and  a  third 
over  tile  ape.x-bcat.     This  area  is  very  readily  defined  by  percussion. 
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Area  of  Relative  or  Deep  Oardiac  Dullness.— The  overlapping^ 
of  the  heart  by  the  contiguous  free  borders  of  the  lungs  necesssCrily  ob- 
scures the  dullness  which  unavoidably  appears  on  percussion  over  a  solid 
organ.  At  the  same  time,  it  must  be  remembered  that  the  margin  of  over- 
lapping lung  is  comparatively  thin,  and  strong  percussion-blows  must  bring 
out  the  physical  characteristics  of  the  organ  beneath.  It  will  thus  be  ap- 
preciated that  the  area  of  deep  cardiac  dullness  must  correspond  pretty 
clo.sely  with  the  actual  size  of  the  heart.  Its  limits  are  greater  than  those 
of  superficial  dullness.  Its  upper  boundary  will  be  found  at  about  the 
third  cartilage ;  its  left  at  the  nipple-line ;  its  right  projects  slightly  beyond 

Fig.  ioi. 


Area  of  superficial  and  deep  cardiac  dullness  in  normal  conditions. — After  Sahli. 


the  line  of  absolute  dullness, — say  to  the  right  margin  of  the  sternum ; 
while  its  lower  boundary  cannot  be  delimited  by  percussion  because  it  is 
continuous  with  the  dullness  of  the  liver,  with  which  organ  the  heart  is,  for 
all  clinical  purposes,  in  close  contact. 

The  area  of  deep  dullness  in  children  does  not  correspond  with  that 
observed  in  adults,  occupying,  as  it  docs,  a  greater  relative  space.  Above, 
it  extends  to  the  second  interspace ;  on  the  left,  to  beyond  the  mammary 
line  ;  to  the  right,  slightly  beyond  the  sternal  border. 

Anatomically,  the  heart  projects  beyond  the  right  sternal  border.  No 
dullness  is  elicited  by  reason  of  this  fact.  Hence  we  are  pretty  safe  in 
asserting  that  any  dullness  extending  beyond  the  right  border  of  the  ster- 
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num  is  pathologrical,  and  may  be  regarded  as  evidence  of  enlargement  of 
the  heart  in  that  direction. 

Method  to  be  Pursued  in  Determining  Absolute  and  Relative 
Dullness.— It  is  a  good  rule  always,  in  the  practice  of  percussion,  to  progress 
from  a  resonant  to  a  non-resonant  organ.  Hence,  in  delimiting  the  borders 
of  the  heart,  one  should  start  from  a  point  situated  well  within  the  area  of 
pulmonary  resonance.  It  is  also  important  to  remember  that  when  delim- 
iting an  organ,  the  pleximeter  (or  finger)  should  be  placed  with  its  long 
axis  parallel  to  the  particular  edge  of  the  organ,  the  position  of  which  is 
to  be  determined.     The  force  used  in  percussion  must  be  varied  according 

Fig.  I02. 


Area  of  heart-dullness  in  dilatation  of  the  right  ventricle.     The  increase  in  area  of  dullness  is 
almost  entirely  to  the  right  of  sternum. — After  Sahli. 


to  the  object  to  be  attained.  In  case  it  is  desired  to  map  out  the  area  of  super- 
ficial cardiac  dullness,  i.e,,  the  area  of  the  chest  against  which  the  heart  is 
in  direct  contact,  the  percussion-blows  should  be  light.  On  the  other  hand, 
when  the  object  is  the  delimitation  of  the  deep  cardiac  area,  the  percussion- 
blows  must  be  comparatively  forcible,  in  order  to  elicit  the  dullness  beneath 
the  overlapping  pulmonary  borders. 

To  determine  the  right  border  of  superficial  cardiac  dullness,  we  start 
our  percussion  over  the  right  lung,  the  pleximetric  finger  being  placed  par- 
allel to  the  border  of  the  sternum.  Care  should  be  taken  that  we  start  at 
a  point  giving  clear  resonance.     As  successive  blows  are  struck,  and  the 


444 


THE  HEART. 


character  of  the  sound  noted,  the  pleximeter  is  brought  nearer  and  nearer 
to  the  sternum,  until  finally  a  point  is  reached  at  which  the  resulting  sound 
is  one  of  absolute  dullness.  This  marks  the  right  border  of  superficial 
cardiac  dullness. 

To  determine  the  lower  border  of  absolute  dullness  we  must  resort  to 
different  tactics.  We  know  that  the  superficial  cardiac  dullness  blends  with 
the  adjacent  liver  dullness.  We  proceed,  therefore,  to  delimit  the  upper 
margin  of  the  liver.  Beginning,  as  before,  in  the  right  side  of  the  chest  at 
a  point  giving  pulmonary  resonance,  but  with  the  long  axis  of  the  pleximeter 
at  right  angles  with  the  sternum  or  parallel  to  the  margin  of  the  liver,  we 

Fig.  103. 


Area  of  heart-dullness  in  dilatation  of  the  left  ventricle.     The  increase  in  dullness  is  limited  to 
the  left  side  of  the  sternum. — After  Sahli. 


percuss  and  note  the  condition.  Approaching  the  situation  of  the  liver,  we 
finally  reach  a  line  at  which  dullness  appears.  Where  this  line  joins  the 
one  determined  upon  as  marking  the  right  boundary  of  superficial  cardiac 
dullness  may  be  regarded  as  the  right  extremity  of  the  lower  border  of  the 
heart.  Extending  this  line  to  the  point  of  the  apex -beat  gives  us  the  lower 
line  of  cardiac  dullness. 

To  determine  the  left  border  of  absolute  dullness,  we  proceed  in  the 
same  manner  as  we  did  in  determining  that  of  the  right.  To  reach  clear 
pulmonary  resonance,  we  must  start  our  percussion  well  to  the  left  of  the 
mammary  line.    It  is  important  to  bear  in  mind  that,  starting  our  percussion 
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at  the  level  of  the  third  or  fourth  rib,  we  are  not  obliged  to  commence  as  far 
to  the  left  to  obtain  pulmonary  resonance  as  we  do  on  the  level  of  the  fifth 
interspace.  It  will  be  noted  that  the  normal  line  of  absolute  cardiac  dullness 
corresponds  closely  with  a  line,  with  its  convexity  outwards,  drawn  from 
the  mid-sternum  at  the  level  of  the  fourth  costal  cartilage  to  the  apex-beat. 

To  determine  the  area  of  deep  cardiac  dullness,  proceed  as  above  when 
delimiting  the  area  of  superficial  dullness,  but  make  the  percussion-blows 
more  forcible,  in  order  to  overcome  the  resonance  of  the  overlapping  lungs. 

The  delimitation  of  the  upper  border  of  the  heart  is  not  made  as 
readily  as  might  be  imagined  at  first  sight,  because  of  the  presence  in  this 

Fig.  104. 


Area  of  heart-dullness  in  dilatation  of  left  auricle  and  left  ventricle,  with  uncovering  of  the  pulmo- 
nary artery,  (a)  Deep  cardiac  dullness,  right  and  left  ventricles  ;  (b)  superficial  dullness,  the 
left  auricle  ;  (e)  dullness  due  to  pulmonary  artery. — After  Sahli. 

locality  of  the  great  blood-vessels,  and  of  the  alterations  in  the  percussion- 
sounds  by  the  sounding-board  property  of  the  sternum.  By  firm  percus- 
sion one  can  define  that  portion  of  the  upper  border  of  the  heart  which 
lies  to  the  left  of  the  great  blood-vessels.  Laache  claims  that  the  upper 
portion  of  the  heart  can  be  delimited  by  percussing  lightly  from  above 
downwards  over  the  left  half  of  the  stemimi. 

When  determining  the  left  border  of  the  heart,  it  is  important  always 
to  mark  out  the  shape  of  the  apex,  />.,  whether  pointed  or  rounded. 

The  area  of  cardiac  dullness  may  be  either  increased  or  diminished,  or 
it  may  be  altered  in  its  position. 
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large  area  of  dullness,  which  approaches  a  square  in  contour.  The  area 
dullness  may  extend  from  the  first  or  second  costal  cartilage  above  to  the 
sixth  rib  or  interspace  below.  It  will  furthermore  be  found  that,  where  the 
area  of  relative  dullness  does  not  exist,  tlie  transition  from  pulmonary  res* 
onance  to  dullness  is  sudden.  Position  of  the  patient  exerts  a  modifying 
influence  on  the  percussion  signs.  When  recumbent:,  the  lungs  return 
somewhat  to  their  nomial  position  ;  hence  there  is  an  increase  of  the  area 
of  pulmonary  resonance.  The  effusion  necessarily  varies  in  quantity  from 
day  to  day,  and  hence  the  results  of  percussion  will  present  daily  variations, 
(r)  Retraction  of  the  Overlying  Pulmonary  Tissue  Because 
of  Fibroid  Changes  or  Pleuritic  Adhesions,— The  general  character  of 
the  percussion  changes  in  this  case  will  be  found  to  be  an  increase  in  the 
superficial  or  absolute  dullness  with  decrease  of  relative  dullness,  the  outer 
margins  of  the  latter,  however,  remaining  in  the  normal  position.  In  other 
words^  the  heart  is  normal  as  to  size  and  outline,  but  a  larger  portion  of 
the  organ  than  normal  is  in  direct  contact  with  the  thoracic  walls.  Essential 
to  a  correct  diagnosis  under  these  circumstances  is  the  presence  of  symp- 
toms demonstrating  the  existence  of  disease  of  the  respirator)'  apparatus^ 
the  physical  signs  of  pulmonar}'^  changes,  and  a  history  of  pleurisy,  pneu- 
monia, etc. 

(if)  Extension  of  the  Cardiac  Dullness  Because  of  Solid  Growths 
or  Structures  in  Contact  with  that  Organ.— U  nder  these  circumstances, 
the  dullness  due  to  the  heart  substance  is  the  same  in  character  and  extent 
as  in  health.  But  the  presence  of  tumors  in  comparatively  close  contact 
with  the  heart,  or  tissue-changes  in  adjacent  organs,  Lt.\,  the  lungs,  as  in 
pneumonia  or  pleurisy  with  effusion,  brings  about  an  apparent  increase  of 
the  cardiac  dullness,  because  the  dullness  due  to  these  pathological  condi- 
tions is  continuous  with  the  normal  cardiac  dullness.  Here,  again,  we  arc 
dependent  upon  the  history  of  the  case,  the  presence  of  pulmonary  symp- 
toms, and  the  associated  physical  signs,  for  an  accurate  diagnosis. 
Diminution  of  the  area  of  cardiac  dullness  may  be  due  to 

a.  Decrease  in  the  size  of  the  heart  (atrophy). 

b.  Encroachment  of  lungs  on  the  superficial  cardiac  space. 

(a)  Decrease  in  the  Size  of  the  Heart. — Under  this  heading  may 
be  included  those  cases  of  con  genital  ly  small  heart,  and  the  far  more  com- 
mon instances  In  which  the  heart  atrophies  as  the  result  of  constitutional 
wasting  diseases,  as  diabetes,  tuberculosis,  cancer,  insanity,  Addison's  dis- 
ease, and  amyloid  degeneration  of  the  kidneys.  This  cardiac  atrophy  is 
the  rule  rather  than  the  exception  in  cancer,  diabetes,  and  Addison's  dis- 
ease. The  physical  signs  in  all  these  cases  consist  of  diminution  of  the 
areas  of  cardiac  dullness,  together  with  the  usual  evidences  of  weakened 
heart-action.  Necessarily  there  must  also  be  associated  all  the  evidences 
of  diminished  blood-supply  to  various  viscera.     The  clinical  recognition  of 
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atrophied  heart  has  an  important  bearmg  on  prognosis,  as  the  diseases  in 
which  it  occurs,  notably  pulmonary^  tuberculosis,  never  follow  as  favorable  a 
course  as  they  do  when  the  heart  is  acting  with  its  normal  energy. 

(3)  Encroachment  of  the  Lungs  upon  the  Superficial  Cardiac 
Area. — Under  these  circumstances,  deep  percussion  demonstrates  that  the 
heart  is  normal  in  size  ;  while  light  percussion  shows  that  the  superficial 
area  of  dullness  is  diminished.  Emphysema  of  the  lungs  is  the  most  com- 
monly-observed cause  of  this  state  of  affairs.  The  diagnosis  here  rests 
upon  the  characteristic  shape  of  the  chest,  the  expiratory  dyspncea,  the 
hyper- resonance  on  pulmonar^-^  percussion,  etc. 

When  the  lungs  are  made  to  encroach  upon  the  cardiac  area  by  reason 
of  pressure  exerted  by  various  tumors,  then  the  diagnosis  is  based  entirely 
upon  the  physical  signs,  which  must,  per  force  of  circumstances,  vary  with 
the  peculiarities  of  the  case  under  observ^ation. 

Alteration  in  the  Position  of  Cardiac  Dullness  {Dispiacemeni  of 
the  Hearty — Of  course,  a  displacement  of  the  heart  necessitates  a  corre- 
sponding alteration  in  the  position  of  cardiac  dullness.  Percussion,  how- 
ever, is  not  of  itself  capable  of  discovering  this  state  of  affairs,  because  the 
condition  which  produces  the  displacement  is  such  as  to  give  rise  to  a  per* 
cussion-dullness  which  encroaches  on  the  cardiac  area.  One  is  obliged, 
therefore,  to  bring  to  his  aid  other  diagnostic  helps.  The  conditions  produc- 
ing displacement  of  the  heart  are :  Aneurysmal  and  other  thoracic  tumors, 
pleuritic  effusions,  pneumo-  and  pyothorax,  retraction  of  a  lung,  ascites, 
abdominal  tumors,  dilatation  of  the  stomach,  etc. 

4.  Auscultation. — Auscultation  of  the  heart  may  be  immediate  or 
mediate ;  that  is  to  say,  we  study  its  sounds  by  listening  with  the  ear 
applied  directly  to  the  chest  over  the  cardiac  region  {immediate  ausadtation), 
or  we  may  listen  through  an  instrument  known  as  the  stethoscope  {meeliaie 
auscultation^  The  former  is  useful  in  enabling  us  to  determine  the  condi- 
tion of  the  heart-sounds  as  a  whole  ;  the  latter  is  essential  for  the  correct 
appreciation  of  individual  elements  of  the  cardiac  sounds. 

As  to  the  form  of  stethoscope  which  is  the  most  generally  useful, 
opinions  will  always  differ.  Most  of  tlie  instruments  in  general  use  are 
good.  Kach  man  will  decide,  however,  in  favor  of  the  form  to  which  long 
usage  has  accustomed  him.  Of  late  years  the  use  of  the  single  stetho- 
scope has  died  out  in  great  measure.  This  is  unfortunate,  for  it  possesses 
one  advantage  not  afforded  by  any  other  instrument,  namely,  that  of  en- 
abling the  sense  of  touch  to  perceive  the  cardiac  impulse  while  the  ear  is 
listening  to  the  sounds.  The  deser\'edly  popular  forms  of  this  instrument 
include  the  old-fashioned  wooden  stethoscope  and  the  metal  tube,  with 
hard  rubber  ear-piece,  suggested  by  Da  Costa. 

Of  the  double  instruments,  also  known  as  binaural  stethoscopes,  varie- 
ties without  number  have   been  candidates  for  professional   favor.     Person- 
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to  which  we  arc  listening.  It  is  wise,  however,  not  to  depend  too  much 
upon  such  impressions,  and,  when  in  doubt  in  the  slighest  degree,  to  be  sure 
that  wc  arc  right  by  making  simultaneous  use  of  the  senses  of  touch  and 
hearing  by  feeling  the  apex-beat  while  practising  auscultation.  The  un- 
initiated, at  least,  should  do  this  invariably.  This  advice  is  especially  im- 
portant when  investigating  the  character  of  cardiac  murmurs.  Some 
authorities  recommend  that  the  systolic  sound  be  determined  by  feeling  the 
radial  or  the  carotid  pulse.  Such  advice  is  bad  so  far  as  the  radial  pulse  is 
concerned,  for  its  impulse  is  not  simultaneous  with  the  apex-beaL     The 

Fig.  107. 
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of  the  second  sound,  authorities  differ.     One  asserts  that  the  second  sound 

is  the  louder ;  others  contend  for  the  opposite.  Careful  obser\^ation  teaches 
that  no  absolute  rule  covering  this  point  can  be  formulated,  beyond  the 
fact  that  the  pulmonary  second  sound  is  more  prominent  than  the  aortic  in 
early  life ;  while  advancing  years  brings  with  it  comparative  accentuation 
of  the  aortic  element. 

¥ic.,  1 08. 


Showing  anatmnical  relations  of  valves  to  surface  of  cbest.     A,  aortic  vaJve;  l\  pulmonary 
valTc  ;  T,  tricuspid  valve  ;  M,  mitral  valvc. 


Alteratioii8  in  Intensity  of  the  Normal  Cartliae  Sounds.— 

The  sounds  of  the  heart  may  be  increased  or  diminished  in  intensity.  Such 
alterations  may  relate  to  the  cardiac  sounds  as  a  whole,  or  to  one  or  more 
of  them. 

Increaseci  Intensity  of  AH  the  Cardiac  Sounds.— This  may  re- 
sult from 

a*  Thinness  of  the  chest-walls, 

b.  Conditions  of  the  lungs  favoring  the  conduction  of  sound,  i\^., 
pulmonar>'  consolidation,  pneumothorax,  etc. 
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c.  Pericardial  adhesions. 

d.  Hypertrophy  of  the  heart. 

e.  Over-action  of  the  heart  from  nervous  causes. 
Diminished  Intensity  of  All  the  Oardiac  Sounds.— This  may  re- 
sult from 

a.  General  exhaustion. 

b.  Thickness  of  the   chest-walls.     In    women,  lai^e  mammary 

glands  greatly  weaken  the  intensity  of  the  heart's  sounds. 

c.  Emphysema  of  the  lung,  by  interposing  lung  substance  be- 

tween the  heart  and  the  wall  of  the  chest. 

d.  Fluid  or  air  in  the  pericardial  sac. 

e.  Degenerative  changes  of  the  heart-muscle,  as  in  myocarditis. 
Alterations  in  the  First  or  Systolic  Sound  of  the  Heart.— These 

include  alterations  in  quality  and  alterations  in  intensity. 

First  as  to  alterations  in  quality.  The  first  sound  of  the  heart  has 
been  described  as  "  booming."  It  is  made  up  of  two  qualities— one  of  ten- 
sion, and  the  other  of  prolongation, — both  of  which  require  attention  in 
clinical  work.  Prolongation  and  dullness  of  the  first  sound  are  indicative  of 
hypertrophy  of  the  left  ventricle.  It  is  a  mistaken  idea  to  assume  that  car- 
diac hypertrophy  is  associated  with  increased  strength  of  this  sound.  //  is 
** prolongation  **  that  constitutes  the  important  clinical  sign. 

Dilatation  of  the  left  ventricle,  on  the  other  hand,  causes  the^rj/  sound 
to  become  short  and  einnce  the  quality  of  tension.  At  the  same  time  it  be- 
comes louder  than  normal.  Indeed,  the  shortness  of  the  first  sound  and 
the  increase  of  the  element  of  tension  may  cause  the  first  sound  to  approxi- 
mate so  closely  to  the  characters  of  the  second  as  to  make  it  indistinguish- 
able from  the  latter,  unless  its  proper  position  in  the  cardiac  cycle  is  de- 
termined by  the  finger  over  the  apex-beat. 

A  sharp,  slapping,  first  sound  is  observed  associated  with  the 
presystolic  murmur  of  mitral  stenosis.  This  peculiar  alteration  of  the  sound 
is  due  to  the  contraction  of  the  ventricle  on  an  imperfectly-filled  cavity. 

Increase  of  intensity  of  the  systolic  sound  is  observed  in  any 
condition  productive  of  increased  cardiac  action,  as  exertion,  excitement, 
and  the  early  stage  of  febrile  disorders. 

Feebleness  of  the  first  sound  is  often  incorrectly  interpreted  as  in- 
dicating weakness  of  the  heart.  In  order  that  it  should  have  this  indica- 
tion, it  is  necessary  that  shortness  in  duration  be  added  to  the  element  of 
weakness.  Such  a  state  of  affairs  may  be  observed  in  the  late  stages  of 
fevers,  especially  of  typhoid  fever,  when  the  so-called  granular  degenera- 
tion of  the  heart-muscle  takes  place.  Under  these  circumstances  the  mus- 
cular element  may  be  so  completely  lost  as  to  leave  only  the  short  sound 
of  tension  of  the  mitral  valves  discernible.  The  same  state  of  affairs 
occurs  in  chronic  myocarditis. 
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Weakness  of  the  mitral  first  sound,  without  any  change  in  its 

duration  or  pitch,  may  be  due  to  fatty  heart,  emphysema,  or  pericardial 
effusion. 

Increased  Intensity  of  the  Aortic  Second  Sound,— -The  aortic 
second  sound,  depending  upon  the  tension  produced  by  the  closure  of  the 
aortic  valves,  must  be  accentuated  in  any  and  all  conditions  which  produce 
high  arterial  tension.  Hence  we  note  this  change  in  chronic  interstitial 
nephritis,  arterio-sclerosis,  hypertrophy  of  the  heart,  and  aneur>*sm  or  dila- 
tation of  the  arch  of  the  aorta. 

Agencies  which  increase  the  intravascular  tension  temporarily  also 
cause  accentuation  of  the  aortic  second  sound.  Thus,  tliis  sign  may  be  ob- 
served  when  the  arterioles  and  capillaries  are  contracted  in  rigors,  epilepsy^ 
and  other  conv^ulsive  disorders  ;  sometimes  in  hysteria,  and  in  the  toxa2mia 
of  certain  of  the  acute  infectious  diseases,  as  scarlatina. 

Weakness  of  the  Aortic  Second  Sound* ^Weakness  of  the  aortic 
second  sound  is  brought  about  by  conditions  tlie  reverse  of  those  obtaining 
when  that  sound  is  accentuated.  Hence  we  find  it  present  when  blood- 
pressure  is  lower  than  normal.  Circumstances  bringing  this  about  include 
weakness  of  the  walls  of  the  left  ventricle,  relaxation  of  the  arterio- capillary 
system,  as  in  fevers,  especially  tj'phoid,  and  mitral  regurgitation.  It  may  also 
be  observed  in  connection  with  strong  ventricular  contractions.  It  is  then  in- 
dicative of  swelling  or  thickening  of  the  valvular  segments,  which  do  not 
close  with  their  normal  sharpness,  though  not  permitting  regurgitation*  It 
is  always  to  be  regarded  as  an  unfavorable  sign,  as  it  is  apt  to  occur  in  as- 
sociation with  obstruction  of  the  coronar>'  circulation.  Inquir>*  will  discover 
a  histor}^  of  breath lessness  on  exertion,  praecordial  distress,  etc.  Musser 
suggests  that  this  sign  is  indicative  of  atheroma. 

Increased  Intensity  of  the  Pulmonic  Second  Sound.— Accentua- 
tion of  the  pulmonic  second  sound  results  from  any  cause  which  increases 
the  pressure  in  the  pulmonar\^  artery*  Hence  it  is  frequently  encountered 
in  all  conditions  which  induce  pulmonar>*  congestion,  including  acute  in- 
flammatory diseases  of  the  lungs,  emphysema,  chronic  bronchitis,  and 
phthisis.  Attention  to  this  sound  in  the  course  of  pneumonic  fever  is  of 
the  greatest  importance,  as  by  it  alone  can  we  determine  the  state  of  the 
pulmonary  circulation.  In  the  early  stage  of  croupous  pneumonia  the  pul- 
monic sound  is  sharp  and  clear,  showing  that  the  right  heart  is  able  to  over- 
come the  increased  intravascular  pressure.  The  loss  of  this  accentuation  in 
the  course  of  the  disease  will  have  different  significances,  according  to  the 
associated  symptoms.  If,  at  the  same  time,  respiratory  distress  diminishes, 
decrease  of  pulmonary*  obstruction  is  indicated.  If,  on  the  other  hand, 
dyspnoea  increases,  we  know  that  the  right  ventricle  is  becoming  exhausted 
as  shown  by  its  labored  beat  and  the  visible  pulsations  of  the  right  auricle. 

Accentuation  of  the  pulmonic  second  sound  occurs  also  with  mitral 
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disease,  whether  obstructive  or  regurgitant.  Too  much  importance  must 
not  be  attached  to  such  accentuation  as  evidence  of  mitral  disease,  unless 
distinctly  confirmed  by  other  signs  and  symptoms.  Especially  does  this 
remark  apply  to  the  diagnosis  of  mitral  diseases  in  the  young,  for  in  them 
there  is  nearly  always  accentuation  of  the  pulmonic  second  sound  as  com- 
pared with  the  aortic.  Accentuation  of  the  pulmonic  second  sound  in  the 
course  of  valvular  disease  is  to  be  regarded  as  a  favorable  sign. 

Wectkness  of  the  Pulmonic  Second  Sound.— Weakness  of  the 
pulmonic  second  sound  is  of  importance,  and  offers  an  unfavorable  progno- 
sis in  two  conditions.  Occurring  after  accentuation,  it  shows  that  the  right 
heart  is  undergoing  dilatation  with  tricuspid  regurgitation  ;  occurring  in 
pneumonic  fever,  with  coexistent  increase  in  respiratory  distress,  it  also 
shows  failure  of  the  right  heart. 

Abnormal  Sounds. 

Thus  far  our  study  of  the  information  to  be  derived  by  auscultation  of 
the  heart  has  related  to  the  normal  sounds  and  their  modifications.  It  is 
next  in  order  to  study  the  abnormal  sounds.  These  may  be  enumerated 
as  follows : 

1.  Pericardial  friction-sounds. 

2.  The  so-called  murmurs,  endocardial  in  origin. 

3.  Haemic  murmurs. 

I.  Pericardial  Friction-Sounds.— The  characteristic  features  of  the 
pericardial  friction-sound  are  as  follows  :  Inasmuch  as  it  results  from  the 
rubbing  of  roughened  pericardial  surfaces  against  each  other  by  the  cardiac 
movements,  it  is  both  diastolic  and  systolic  in  time,  and  hence  has  been 
described  as  **  a  to  and  fro*'  sound.  Exceptional  cases  occur  in  which  this 
feature  is  not  observed.  For  example,  it  may  present  remarkable  changes 
in  its  rhythm,  being  "  to  and  fro  "  one  time,  and  systolic  at  another.  Then, 
too,  we  may  observe  cases  in  which  a  triple  rhythm  is  plainly  heard.  This 
phenomena  is  due  to  friction  of  opposing  pericardial  surfaces  during  {a) 
auricular  systole,  {b)  ventricular  systole,  and  {c)  ventricular  diastole.  Still 
more  exceptional  is  a  quadruple  friction-sound,  friction  during  auricular 
diastole  furnishing  the  additional  sound. 

The  pericardial  friction-sound  has  been  compared  to  the  noise  produced 
by  the  creaking  of  new  leather.  It  may,  however,  be  of  a  softer  quality, 
and  then  may  be  compared  to  the  sound  produced  by  gently  rubbing  to- 
gether the  palms  of  the  hands. 

Its  intensity  is  readily  altered  by  a  change  in  the  posture  of  the  patient. 
Sometimes  it  may  be  audible  only  when  the  patient  assumes  some  particular 
position.  The  special  attitude  favoring  its  audibility  is  by  no  means  the 
same  in  all  cases.  In  one  patient  it  is  most  readily  discernible  when  lying 
down ;  in  another  when  bending  forwards  ;  in  still  another,  when  reclining 
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backwards,  etc.  Attempts  have  been  made  to  show  that  special  qyah'lies 
of  sound  indicate  specific  conditions  of  the  pericardium  ;  and,  while  a  study 
of  this  phase  of  the  subject  may  be  productive  of  practical  results,  it  seems 
to  me  that  the  same  end  may  be  attained  with  greater  certainty  by  the  asso- 
ciated physical  signs  and  rational  symptoms. 

The  pericardial  friction-sound  gives  most  distinctly  an  idea  of  its  super- 
ficial origin.  This  sign  is  especially  valuable  as  differentiating  it  from  en- 
docardial murmurs. 

It  is  audible  only  ov^er  the  space  occupied  by  the  heart.  It  has  no 
lines  of  favorite  transmission,  as  in  case  of  certain  valvular  murmurs.  It 
may  be  heard  for  a  short  distance  below  the  heart,  owing  to  its  conduction 
by  the  Hver.  Its  point  of  greatest  distinctness  is  generally  in  the  third  and 
fourth  interspaces. 

It  disappears  with  the  advent  of  pericardial  effusion,  which  latter  con- 
dition is  readily  discovered  by  percussion.  It  returns  when  the  effusion 
has  been  absorbed.  It  usually  appears  in  the  earliest  stages  of  pericarditis. 
With  recovery,  it  disappears  gradually,  by  reason  either  of  formation  of  ad- 
hesions, the  complete  absorption  of  exudate,  or  the  disappearance  of  peri- 
cardial roughness  by  repeated  friction.  Sometimes  the  pericardial  friction 
remains  permanently,  in  such  cases  indicating  patches  of  thickening. 

Pericardial  friction-sounds  maybe  differentiated  from  sounds  of  similar 
character  originating  in  the  pleura  by  the  fact  that  they  continue  when  the 
patient  ceases  his  respiratory  movements  ;  moreover;  it  Is  cardiac  and  not 
respiratory  in  rhythm.  Its  differentiation  from  a  sound  produced  by  the 
rubbing  of  the  pericardium  against  an  adjacent  inflamed  pleura  is  not  so 
easy.  In  this  case  we  depend  for  a  cotrect  appreciation  of  the  state  of 
affairs  upon  the  location  of  the  sound  (which  in  plcura-pcricardial  friction  is 
over  the  borders  of  the  ventricles,  especially  the  left),  and  the  effect  of  res- 
piratory movements,  cessation  of  which,  by  directing  the  patient  to  hold  his 
breath,  causes  the  murmur  to  disappear,  while  a  deep  inspiration  intensifies 
the  sounds. 

Pulsating  Vesicular  MurmurS-^These  occasionally  give  rise  to  a 
mistaken  diagnosis  of  valvular  disease.  They  are  produced  by  the  impact 
of  the  heart  against  an  overlying  margin  of  lung  driving  out  the  con- 
tained air.  Such  sounds  are  not  heard  w^ith  every  cardiac  cycle,  but  only 
with  such  as  happen  to  take  place  at  the  particular  moment  at  which  the 
overlapping  lung  is  distended  with  air. 

When  the  portion  of  lung  acted  upon  in  this  way  happens  to  be  the 
seat  of  disease,  peculiar  rales  may  be  produced  with  each  impact  of  the 
heart. 

Water- Wheal  Sounds, — These  consist  of  peculiar  churning  sounds, 
produced  evidently  by  the  action  of  the  heart.  They  indicate  the  presence 
of  both  air  and  fluid  in  the  pericardial  sac.     The  pathological  conditions  in 


4S8  THE  HEART. 

which  it  may  occur  include  perforating  wounds  of  the  pericardium,  and 
perforation  of  the  pericardium  in  the  course  of  oesophageal  ulcer,  malignant 
disease  of  the  mediastinum,  and  septic  pericarditis. 

Conditions  Associated  with  Pericarditis.— In  the  majority  of 
cases  pericarditis  is  dependent  upon  acute  inflammatory  rheumatism,  it  being 
noted  as  a  complication  in  about  one-sixth  of  the  cases  of  that  disease.  While 
usually  characterized  by  severe  pain,  it  may  occur  without  a  single  subjec- 
tive symptom  to  suggest  the  necessity  of  examining  the  state  of  the  heart. 
This  last  remark  applies  especially  to  the  pericarditis  of  children.  Peri- 
carditis also  occurs  in  the  course  of  chronic  renal  disease,  and  is  then  to  be 
regarded  as  an  exceedingly  dangerous  complication.  Tubercular  pericar- 
ditis may  occur,  but  only  in  conjunction  with  evidences  of  tuberculosis 
elsewhere. 

2.  Cardiac  Murmurs. — It  is  difficult — indeed,  well-nigh  impossible — 
to  present  in  written  symbols  the  peculiar  sounds  heard  and  recognized  as 
valvular  murmurs.  The  normal  valvular  sounds  have  already  been  de- 
scribed as  sounds  giving  the  idea  of  tension.  The  murmurs  give  the  idea 
of  vibration. 

The  Nature  and  Method  of  Production  of  Murmurs.— Blood 
flowing  through  a  vessel  of  even  calibre  and  smooth  walls  gives  rise  to  no 
sounds.  If,  however,  that  vessel  is  narrowed  in  any  portion  of  its  course, 
the  impeded  current  sets  up  vibrations  in  the  vascular  walls,  and  these  may 
be  perceived  by  auscultation  with  the  stethoscope.  Again,  if  the  blood  when 
flowing  through  a  vessel  enters  a  dilated  portion,  e,g,,  an  aneurysm,  the 
eddies  thus  set  up  produce  vibrations,  and  these  are  heard  as  murmurs. 
Bearing  in  mind  the  above  facts,  it  is  readily  conceived  that  murmurs  may 
be  produced  at  the  cardiac  orifices  {a)  when  they,  or  the  valves  which  guard 
them,  are  roughened ;  (^)  when  the  valves  fail  to  close  at  the  proper  time, 
and  permit  a  regurgitation  of  blood ;  {c)  when  the  orifices  are  narrowed ; 
and  (^)  when  the  orifices  themselves  are  dilated,  thus  producing  a  virtual 
valvular  incompetency. 

Murmurs  are  characterized  as  regurgitant  when  produced  by  inability 
of  the  valves  to  close  at  the  proper  time ;  and 

Stenotic,  when  due  to  orificial  obstruction. 

In  order  to  determine  the  origin  of  a  given  murmur,  it  is  important 
that  the  observer  determine  the  following  points  concerning  it : 

a.  Its  point  of  maximum  intensity. 

b.  Its  place  in  the  cardiac  cycle. 

c.  Whether  transmitted  or  not ;  and,  if  transmitted,  the  direction 

in  which  it  is  heard. 

d.  The  way  in  which  it  is  influenced  by  exertion,  respiration  and 

position. 
{a)  The  Point  of  Maximum  Intensity  of  the  Murmur.— Mur- 
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murs  originating  at  any  one  of  the  cardiac  orifices  are  heard  with  most  dis- 
tinctness in  the  particular  area  already  designated  as  the  one  in  which  the 
normal  sounds  proceeding  tJience  are  heard.  Thus  mitral  murmurs  are 
best  heard  at  the  apex,  aortic  at  the  aortic  area,  etc. 

{d)  The  Position  of  the  Murmur  in  the  Cardiac  Cycle.— By  de- 
termining this  point,  one  is  enabled  to  say  whether  a  giv^en  murmur  is  due 
to  regurgitation  or  stenosis.  If  one  should  depend  upon  auscultation  alone 
for  an  opinion,  he  may  fail  to  reach  a  correct  conclusion.  He  should, 
therefore,  make  it  a  point  to  feel  always  for  the  apex-beat,  and  note  its  time 
as  compared  %\ith  that  of  the  murmur  under  investigation.  If  the  murmur 
takes  place  at  the  same  time  as  the  apex-beat,  it  is  a  systolic  murmur ;  if 
otherwise,  it  is  diastolic.  If  we  determine  that  the  murmur  is  systolic  in 
time,  and  is  heard  with  maximum  intensity  over  the  mitral  area,  we  con- 
clude that  it  is  due  to  mitrai  regurgitation. 

If  it  is  systoh'c  in  time,  and  heard  over  the  pulmonary  area,  it  is  due  to 
pulmonary  stenosis. 

If  it  is  systolic  in  time,  and  heard  best  over  the  aortic  area,  it  indicates 
aortie  stenosis. 

If  it  is  systoUc  in  time,  and  heard  over  the  tricuspid  area,  it  indicates 
tricuspid  regurgitation. 

If  it  is  diastolic  in  time,  and  is  heard  best  over  the  mitral  area,  it  indi- 
cates mitral  stenosis. 

If  diastolic  in  time,  and  is  heard  over  the  aortic  area,  aortic  regurgita- 
tion. 

If  diastolic  in  time,  and  heard  best  over  the  pulmonary  area, /Wwe7//^ry 
regurgitation  is  suggested. 

If  diastolic  in  time,  and  heard  best  over  the  tricuspid  area,  it  indicates 
tricuspid  stenosis. 

(r)  Direction  of  Transmission  of  the  Murmur. — Murmurs  are 
transmitted  in  accordance  with  the  principles  governing  the  conduction  of 
sounds  either  in  the  direction  of  the  movement  of  the  column  of  blood  or 
by  the  solid  tissues  set  in  vibration  by  such  column.  The  direction  of 
transmission  can  only  be  determined  by  using  a  stethoscope  with  a  small 
bell,  so  as  to  insure  correct  localization. 

Mitral  Murmurs, -^J//Vn?/  systolic  or  regurgitant  murmurs  are  trans- 
mitted from  the  apex  to  the  left  into  the  axilla,  and  may  be  heard  even  at 
the  angle  of  the  scapula.  Mitral  presystolic  or  stenotic  murmurs  are  usually 
not  transmitted.  Their  area  of  maximum  intensit^^  is  quite  limited — almost 
always  to  the  apex  or  a  little  to  the  inside  of  the  apex.  They  may, 
however;  be  transmitted  to  the  axilla  and  angle  of  the  left  scapula,  but 
such  transmission  is  to  be  regarded  as  exceptional. 

Aortic  Munnurs.™The  aortic  systolic  or  murmur  of  aortic  stenosis  is 
transmitted  upward  along  the  line  of  the  vessels,  this  being  the  direction  of 
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the  blood-current.  The  aortic  diastolic  or  mumtur  of  aortic  regurgitation 
is  transmitted  by  the  walls  of  the  left  ventricle  down  along  the  line  of  the 
sternum  even  to  the  apex. 

Tricuspid  Murmurs. — Tricuspid  murmurs  are  not  transmitted.  That 
due  to  stenosis  is  presystolic  in  time,  and  is  usually  associated  with  a  simi- 
lar murmur  originating  at  the  mitral  orifice.  Owing  to  this  frequent  asso- 
ciation, tricuspid  stenosis  is  not  readily  recognized.  For  a  positive  diag- 
nosis of  the  condition  one  must  rely  upon  other  symptoms  than  those  fur- 
nished by  auscultation,  prominent  among  which  stands  distention  of  the 
jugular  veins  with  little  or  no  pulsation.  The  murmur  of  tricuspid  incom- 
petence may  be  heard  outwards  towards  the  apex,  and  indeed  may  extend 
to  that  point,  in  which  case  it  is  liable  to  be  mistaken  for  a  mitral  murmur. 
To  be  indicative  of  tricuspid  insufficiency,  such  a  murmur  {tricuspid  systolic) 
must  be  constant,  and  not  of  occasional  presence.  The  association  of 
venous  pulsation  constitutes  an  important  confirmatory  sign  of  tricuspid 
regurgitation. 

Pulmonary  murmurs  may  be  safely  stated  to  be  not  transmitted. 
That  of  pulmonic  stenosis  is  conducted  along  the  branches  of  the  pulmo- 
nary area,  and  is  audible  over  a  large  area  of  the  chest,  both  front  and 
back. 

{d)  The  Influence  of  Exertion,  etc.,  upon  Cardiac  Murmurs.— 
The  observer  is  frequently  impressed  with  the  fact  that  cardiac  murmurs 
which  are  audible  at  one  time  are  not  to  be  heard  at  another.  The 
influences  which  bring  about  such  a  state  of  affairs  include  alterations  in 
position,  exertion,  the  effect  of  pressure  of  the  stethoscope,  and  changes  in 
the  efficiency  with  which  the  cardiac  muscle  does  its  work.  Ordinarily,  we 
are  inclined  to  attribute  the  disappearance  of  a  murmur  to  improvement  in 
the  patient's  condition,  and  generally  with  good  reason  ;  because  exudates 
may  be  absorbed,  or  compensation  of  the  valvular  anomaly  may  be  com- 
pleted. In  certain  slight  lesions,  the  murmur  may  be  inaudible  until  the 
patient  gets  up  and  walks  around  the  room  a  few  times ;  others,  generally 
of  a  severe  type,  become  more  prominent  when  the  patient  is  at  rest. 

A  certain  amount  of  strength  on  the  part  of  the  ventricular  contrac- 
tions is  required  to  elicit  a  murmur ;  hence  it  happens  that  in  cases  in 
which  the  cardiac  muscle  is  becoming  weaker  day  by  day,  the  murmur  dis- 
appears accordingly,  simply  because  there  is  not  sufficient  muscular  con- 
traction to  generate  it. 

As  to  the  influence  of  stethoscopic  pressure  upon  the  murmur,  Musser 
has  tabulated  the  following  : 

{a)  Firm  pressure  removes 

1.  Haimic  murmurs  over  the  base  of  the  heart  (save  Jenner's  pul- 

monary murmurs). 

2.  An  aortic  obstructive  murmur  of  the  apex. 
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3.  When  mitral  and   aortic   regurgitant   murmurs   coexist,  the 

aortic  murmur  is  diminished  in  the  greater  degree. 

4.  Aortic  regurgitant  murmurs  over  the  second  right  intercostal 

space. 
{b)  While  it  does  not  markedly  affect 

1.  Mitral  regurgitant  murmurs  heard  over  the  apex. 

2.  Mitral  obstructive  murmurs  over  the  same  spot 

3.  Tricuspid  regurgitant  murmurs  over  the  area  of  greatest  in- 

tensity. 

4.  Aortic  regurgitant  murmurs  over  the  apex. 

Mitral  Systolic  Murmurs.— The  mitral  systolic  is  the  most  fre- 
quently observed  of  all  cardiac  murmurs.  It  may  arise  from  either  endo- 
or  exocardial  causes.  In  the  former  case  it  indicates  regurgitation  at  the 
mitral  orifice.  This  regurgitation,  however,  is  not  necessarily  permanent 
or  incurable,  as  it  may  be  due  to  what  is  called  a  relative  insufficiency,  i>., 
insufficiency  dependent  upon  increase  in  the  size  of  the  mitral  orifice,  so 
that  the  normal  valves  are  no  longer  competent  to  effect  a  complete 
closure. 

The  endocardial  causes  of  a  mitral  systolic  murmur  include  the  fol- 
lowing : 

a.  Damage  of  the  mitral  valves  by  acute  simple,  ulcerative  or 

malignant,  and  chronic  endocarditis. 

b.  Stretching  of  the  left  auriculo-ventricular  orifice  from  dilata- 

tion of  the  left  ventricle,  which,  in  turn,  may  be  due  to 
i.  Myocarditis. 

ii.  Anaemia. 

iii.  Debility. 

iv.  Acute  febrile  disorders. 

V.  Muscular  strain  of  the  left  ventricle. 

vi.  Neuro-cardiac  disease. 
{a)  The  mitral  systolic  murmurs  dependent  upon  lesions  of 
the  valves  are  to  be  recognized  by  the  location  and  direction  of  transmis- 
sion of  the  murmurs,  and  by  the  history  of  the  case.  It  is  the  rule  for  it 
to  be  transmitted  to  the  axilla,  or  even  to  the  angle  of  the  scapula.  The 
clearness  with  which  it  is  audible  at  the  latter  point  is  sometimes  greater 
than  it  is  in  the  mitral  area  itself. 

Walshe  has  even  made  the  claim  that  if  it  is  inaudible  at  the  angle  of 
the  left  scapula,  it  is  seldom  the  result  of  structural  defect.  His  position, 
however,  is  hardly  tenable,  as  shown  by  numerous  observations  to  the  con- 
trary. Occasionally,  the  murmur  of  mitral  regurgitation  is  conducted  in 
other  directions  than  those  above  indicated.  Thus  it  may  be  transmitted  to 
the  left  border  of  the  sternum,  a  phenomenon  which  has  been  explained  by 
Sansom  as  due  to  *'  an  exceptional  conversion  into  fibroid  or  calcareous  ma- 
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terial  of  the  anterior  segment  of  the  mitral  valve  and  the  fleshy  columns  at- 
tached thereto."  Transmission  to  the  left  second  and  third  costal  carti- 
lages has  been  explained  by  Sansom  as  resulting  from  "the  existence 
of  an  abnormal  thickening  conducting  the  vibrations  to  the  interventricular 
septum  close  to  the  origin  of  the  aorta.'*  In  case  of  the  presence  of  either 
of  these  irregular  directions  of  transmission,  differentiation  from  the  simu- 
lating lesion  is  to  be  made  by  the  associated  signs  and  symptoms :  from  tri- 
cuspid regurgitation  by  the  absence  of  venous  (jugular)  and  hepatic  pulsa- 
tion, and  from  aortic  stenosis  by  the  state  of  the  pulse  and  the  transmission 
of  the  murmur  of  the  latter  along  the  Hne  of  the  great  blood-vessels. 

Fig.  109. 


Mitral  insufficiency,  showing  slight  hypertrophy  of  left  ventricle,  and  marked  hypertrophy  of  right 
side  of  the  heart.  Accentuation  of  pulmonic  second  sound,  indicated  by  the  sign  U  X  at  the 
base.  Murmur  heard  at  apex  with  maximum  intensity.  Transmitted  to  the  left  (>)  and 
diminishing. — After  Sahli. 


The  character  of  the  murmur  itself  possesses  but  limited  value  from  a 
diagnostic  standpoint.  It  is  true  that  its  possession  of  a  musical  character, 
in  part,  makes  its  organic  origin  all  the  more  certain.  Its  length  will  vary 
greatly  in  individual  cases.  Sometimes  it  occupies  the  entire  systole,  and  in 
other  cases  only  the  last  portion  of  that  period.  Its  character  may  be 
utilized,  however,  in  conjuction  with  other  signs,  in  determining  the  extent 
of  the  incompetence.  Other  things  being  equal,  limited  area  of  conduc- 
tion, the  preservation  of  the  first  sound,  and  the  occurrence  of  the  murmur 
during  the  late  systolic  period,  indicate  a  slight  degree  of  regurgitation,  and 
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vic€  versa.  It  must  be  remembered  that  intensit>'  of  a  murmur  depends  in 
great  measure  upon  the  strength  of  ventricular  contractions,  and  the  same 
holds  good  as  to  the  extent  of  the  area  over  which  it  is  conducted.  Hence, 
limitation  of  a  mitral  systohc  murmur  to  the  apex  or  the  parts  nearby  may 
arise  from  this  cause.  In  case  of  failing  compensation  it  may  disappear 
altogether. 

The  history  of  the  patient  in  a  case  of  mitral  insufficiency  dependent 
upon  endocarditis  is  of  very  great  value.  We  find,  as  a  rule,  that  there 
has  been  preceding  acute  inflammatory^  rheumatism,  scarlatina,  measles,  or 
chorea.  The  importance  of  rheumatism  as  a  cause  of  valvular  damage  is 
so  well  recognized  that  we  doubt  if  any  physician  ever  examines  a  case 
of  heart  disease  that  he  does  not  make  inquiry^  concerning  that  disease.  It 
is  otherwise  with  the  other  affections  to  which  reference  has  been  made 
above.  In  the  majority  of  cases  of  endocarditis  complicating  acute  inflam- 
matory rheumatism,  the  mitral  %'alves  and  the  portions  of  the  endocardium 
adjacent  thereto  are  the  first  involved. 

Preceding  the  actual  occurrence  of  the  murmur  there  is  a  prolongation 
of  the  first  sound  of  the  heart,  due,  in  all  probability,  to  an  impairment  of 
its  valvular  element.  Should  the  patient  be  examined  for  the  first  time, 
when  only  the  cardiac  difliculty  sends  him  to  the  physician,  one  is  often  at 
a  loss  to  determine  its  cause.  In  the  case  of  children  or  infants,  one  is 
tolerably  safe  in  attributing  the  lesion  to  a  rheumatic  origin,  as  it  is  well 
known  that  in  them  rheumatic  endocarditis  may  run  an  acute  course  with- 
out special  symptoms  directing  attention  to  the  heart.  In  the  case  of  young 
adults,  it  is  also  probable  that  rheumatism  is  the  cause,  unless  special  symp- 
toms indicative  of  other  troubles  are  present.  In  persons  advanced  in  the 
degenerative  period  of  life,  we  are  obliged  to  assume  that  the  mitral  incom- 
petence is  sequential  to  ventricular  dilatation,  itself  secondary  to  widespread 
cardio -vascular  changes. 

In  the  early  stages  of  mitral  regurgitation  the  murmur  as  described 
above  constitutes  the  only  physical  sign.  Later  there  occurs  a  series  of 
signs  and  symptoms  which  may  be  readily  appredated  when  the  mechanical 
effect  of  regurgitation  through  the  mitral  orifice  is  considered. 

The  first  of  these  is  accentuation  of  the  pulmonic  second  sound.  By 
this  sign  is  meant  not  that  the  pulmonic  second  sound  is  louder  than  the 
aortic,  but  that  it  is  accentuated  as  compared  with  what  we  conceive  to  be 
the  proper  standard  for  that  particular  individual  in  health.  This  pulmonic 
accentuation  depends  upon  the  regurgitation  producing  increased  pressure 
in  the  pulmonary  circulation.  The  latter,  in  its  turn,  throws  extra  work 
upon  the  right  ventricle,  which  then  undergoes  hypertrophy ;  and,  when 
compensation  fails,  dilatation  and  general  venous  stasis  follow.  The  left 
side  of  the  heart  likewise  suffers.  The  regurgitation  through  the  mitral 
orifice  leads  to  early  dilatation  of  the  left  auricle,  the  condition  of  which  is 
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not  readily  determined  by  physical  examination  because  of  its  deep  situation. 
With  each  contraction  this  dilated  auricle  delivers  to  the  ventricle  an  abnor- 
mally large  quantity  of  blood,  to  take  care  of  which  that  portion  of  the 
heart  must  also  undergo  hypertrophy  and  dilatation.  These  conditions  are 
readily  determined  by  palpation  and  percussion. 

Compensation  of  mitral  regurgitation  may  continue  for  years,  the  pa- 
tient apparently  being  none  the  worse  off  for  his  valvular  defect.  With 
ruptured  compensation  comes  venous  engorgements  leading  to  congestions, 
cyanosis,  and  dropsy.  Respiration  becomes  embarrassed  even  to  the  extent 
of  orthopnoea. 

Congestion  of  the  liver  and  spleen  is  evidenced  by  great  enlargements 
of  these  organs.  The  kidneys  likewise  take  on  changes,  as  exhibited  by 
diminished  urinary  secretion,  albuminuria  and  casts.  Pathologically  this 
renal  condition,  as  well  as  that  of  the  liver  and  spleen,  is  spoken  of  as 
cyanotic  induration. 

The  murmur  of  mitral  regurgitation  may  be  mistaken  for  that  of  tri- 
cuspid regurgitation,  functional  murmurs,  aortic  stenosis,  and  roughening 
of  the  aortic  valves. 

Tricuspid  regurgitation  is,  under  the  most  favorable  circumstances, 
difficult  of  recognition,  as  shown  by  the  fact  that  the  vast  majority  of  cases 
fail  of  diagnosis  during  life.  Its  murmur  is  heard  inside  the  point  of  the 
apex  impact,  at  times,  though  usually  at  the  base  of  the  ensiform  cartilage. 
As  already  stated,  it  is  associated  with  jugular  and  hepatic  pulsations  ;  it  is 
not  transmitted  to  the  axilla  or  the  angle  of  the  left  scapula,  and  is  not 
associated  with  accentuation  of  the  pulmonic  second  sound.  The  real  diag- 
nostic difficulties  seem  to  arise  in  those  cases  in  which  tricuspid  and  mitral 
systolic  murmurs  are  associated.  Then  one  is  obliged  to  rely  upon  the  dif- 
ferences in  pitch  of  the  abnormal  sounds  as  heard  over  the  tricuspid  and 
mitral  areas,  repectively. 

Functional  murmurs  are  not  transmitted  to  the  axilla  and  angle  of  the 
lefl  scapula,  as  are  organic  mitral  murmurs,  nor  are  they  associated  with 
the  physical  signs  of  the  conditions  sequential  upon  organic  mitral  incom- 
petence. 

{b)  Mitral  Systolic  Murmur  from  Stretching  of  the  Left  Auric- 
ulo- Ventricular  Orifice. — All  of  the  causes  mentioned  under  this  head- 
ing {xnde  p.  460)  depend  for  their  existence  upon  the  fact  that  the  left 
ventricle  in  systole  exerts  a  sphincter-like  action  upon  the  mitral  orifice.  It 
has  been  stated  that  the  relative  size  of  the  orifice  during  diastole  and  sys- 
tole may  be  as  13  :  6.7.  It  is  not  unreasonable,  therefore,  to  expect  mitral 
incompetence  from  sheer  weakness  of  the  heart-muscle. 

The  cardiac  weakness  from  muscular  degeneration  in  typhoid  fever 
and  other  acute  febrile  disorders  is  usually  manifested  by  disappearance  of 
the  muscular  element  of  the  first  sound.     Only  exceptionally  is  mitral  re- 
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gurgitation  suggested  by  the  presence  of  an  apical  systolic  murmur.  In 
the  vast  majority  of  these  cases  palpation  and  percussion  show  no  evidence 
that  the  heart  is  dilated  in  the  slightest  degree.  The  area  of  cardiac  dull- 
ness is  sometimes  apparently  increased, — owing,  doubtless,  to  emaciation 
making  the  underlying  conditions  more  readily  obtainable.  Sansom  makes 
the  statement — ^which  seems  hard  to  accept — that  the  heart  itself  is  ofttimes 
smaller  than  normal. 

The  mitral  murmur  of  anamia  and  debility  evidendy  depends  upon  a 
variety  of  factors,  including  the  blood-changes,  cardiac  dilatation,  increased 
vascular  tension,  and  emotional  excitement.  It  is  often  present  in  cases 
in  which  the  blood-changes  are  slight  or  moderate,  and  absent  when  the 
anaemia  is  profound.  Thus  it  is  plain  that  the  quality  of  the  blood  alone 
is  not  essential  to  its  production.  When,  however,  there  is  added  an  excit- 
ing cause,  e,g,,  sudden  excited  action  of  the  heart,  as  from  fright,  the  orifi- 
cial  changes  sufficient  to  produce  mitral  incompetence  seem  to  occur. 
Increased  vascular  tension  by  throwing  greater  strain  upon  the  valves  tends 
in  the  same  direction. 

The  mitral  regurgitant  murmur  succeeding  seirre  muscular  strain  is  due 
mainly  to  the  dilatation  of  the  left  ventricle,  the  incompetence  being  rela- 
tive. In  other  cases,  however,  the  heart-strain  first  produces  rupture  of 
one  of  the  aortic  cusps,  thus  throwing  great  labor  on  the  left  ventricle, 
which  dilates.  Then  follows  the  mitral  incompetence.  It  should  be 
remembered  that  the  majority  of  cases  of  heart-strain  are  not  attended  by 
valvular  murmurs,  the  main  clinical  phenomena  consisting  of  dilatation  of 
the  left  ventricle,  as  evidenced  by  percussion,  precordial  distress,  and 
irregular  and  rapid  action  of  the  heart.  The  murmur,  when  present,  does 
not  exhibit  the  rough  character  of  the  murmur  when  resulting  from  organic 
changes  in  the  valves  themselves,  but  is  generally  soft. 

The  clinical  phases  of  cardiac  neuroses  are  as  numerous  as  the  indi- 
viduals suffering  therefrom.  In  the  vast  majority  no  objective  symptoms 
other  than  arrhythmia  and  tachycardia  are  manifest.  Occasionally,  how- 
ever, dilatation  ensues,  this  being  especially  true  of  exophthalmic  goitre. 
This  of  itself  is  capable  of  producing  relative  mitral  incompetence.  The 
defective  innervation  of  the  heart  naturally  brings  about  weakness  of  mus- 
cular action,  and  this,  in  its  turn,  lessens  the  sphincter-like  function  of  the 
mitral  orifice,  thus  again  producing  regurgitation  at  that  point.  The  histo- 
ries of  patients  with  cardiac  neuroses  and  the  absence  of  evidence  pointing 
to  an  organic  cause  make  their  recognition  an  easy  matter. 

Mitral  Presystolic  Murmur. — A  presystolic  murmur  audible  in 
the  mitral  area  may  occur  in 

a.  Mitral  stenosis. 

b.  After  an  attack  of  pericarditis  in  children. 

c.  Occasionally  in  aortic  regurgitation. 

30 
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A  presystolic  murmur  due  to  tricuspid  stenosis  may  have  its  point  of 
maximum  intensity  so  near  the  mitral  area  as  to  make  its  diagnosis  a  diffi- 
cult matter. 

(a)  Mitral  Stenosis. — For  the  diagnosis  of  this  condition  one  must 
depend  upon  the  history  of  the  case  as  well  as  upon  the  physical  signs. 
Although  the  latter  are  well  defined  in  most  instances,  they  vary  so  much 
in  different  stages  of  the  illness  as  to  make  it  an  easy  matter  to  overlook 
the  valvular  difficulty.  Errors  are  made  all  the  more  readily  because 
mitral  stenosis  rarely  exists  unassociated  with  other  valvular  troubles,  the 


Fig.  iio. 


Mitral  stenosis.  Left  ventricle  of  normal  size.  Hypertrophy  of  the  left  auricle  and  of  right  side 
of  the  heart.  Pulmonic  second  sound  accentuated.  Maximum  intensity  within  apex  :  mur- 
mur increasing  to  first  sound  (<).     Not  transmitted. — After  Sahli. 

physical  signs  of  which  are  more  obtrusive,  or  at  least  are  subject  to 
fewer  variations. 

Mitral  stenosis  is  practically  always  the  result  of  rheumatic  endo- 
carditis. The  resulting  deformity  is  of  slow  formation,  and  may  assume 
one  of  two  well-known  types  :  (i)  The  funnel-shaped  orifice,  in  which  the 
edges  of  the  valves  are  united  to  each  other,  this  variety  being  specially 
common  in  children  ;  and  (ii)  the  so-called  button-hole  orifice y  which  shows 
itself  as  a  mere  slit  where  tlie  normal  orifice  should  be.  The  majority  of 
cases  occur  in  females. 

A  proper  understanding  of  the  clinical  features  of  mitral  stenosis  de- 
mands a  knowledge  of  the  mechanical  effects  of  the  lesion.     In  the  first 
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place,  increased  work  is  thrown  upon  the  left  auricle  in  forcing  blood 
through  the  narrowed  orifice.  This  cavity  therefore  dilates,  and  undergoes 
more  or  less  hypertrophy.  This  change  does  not,  however,  compensate 
fully  for  the  difficulty  ;  hence  there  is  obstruction  in  the  pulmonary  circu- 
lation, to  overcome  which  the  right  ventricle  likewise  dilates  and  hyper- 
trophies, the  latter  being  especially  well  marked.  Indeed,  the  hypertrophy 
of  the  right  ventricle  is  usually  so  great  as  to  force  the  left  ventricle  back- 
wards, so  that  the  apex  of  the  latter  is  no  longer  in  contact  with  the  thoracic 
walls.  With  failure  of  compensation,  the  tricuspid  orifice  becomes  incom- 
petent under  the  strain  induced  by  the  right  ventricular  hypertrophy  and 
dilatation.  The  left  ventricle  suffers  no  changes  in  pure  mitral  stenosis 
other  than  occasional  reduction  in  size,  the  result  of  its  imperfect  filhng 
with  blood  through  the  mitral  chink.  Inasmuch  as  mitral  stenosis  is  rarely 
of  a  pure  type,  usually  being  associated  with  regurgitation  at  that  orifice, 
hypertrophy  of  the  left  ventricle  is  commonly  observed.  //  must  be  under- 
stood, haivet'er^  that  this  cluinge  is  noi  at  till  niaied  tt^  the  stenosis^  hut  to  the 
regurgitation.  This  statement  is  in  direct  contradiction  to  that  of  Gibson, 
who  claims  that  the  diastole  of  the  left  ventricle  being  an  active  process, 
and  assisting  as  it  does  the  onward  passage  of  blood  through  the  left 
auric ulo- ventricular  orifice,  becomes  more  energetic  than  normal  in  endeav- 
oring to  compensate  for  the  obstruction,  and  hence  that  part  of  the  heart 
undergoes  hypertrophy.  Clinical  evidence  of  others  does  not  bear  out  the 
correctness  of  his  theories  and  observations. 

Taking  the  symptomatology  of  mitral  stenosis  as  a  whole,  we  find  the 
characteristic  features  include  a  presystolic  murmur  with  maximum  inten- 
sity to  the  inner  side  of  the  apex,  but  transmitted  over  a  limited  area  ;  ac- 
centuation of  the  pulmonic  second  sound  ;  displacement  of  the  apex-beat 
to  the  left,  owing  to  hypertrophy  of  the  right  ventricle  ;  and  extension 
of  percussion-dullness  upwards,  even  to  the  second  left  interspace,  owing  to 
hypertrophy  of  the  left  auricle. 

These  symptoms  are  so  distinctive  that  one  would  naturally  think  that 
the  diagnosis  of  mitral  stenosis  is  a  very  simple  matter.  As  a  matter  of 
fact,  such  is  far  removed  from  the  truth,  for  the  auscultatory  signs  upon 
which  w^e  mainly  rely  are  remarkable  for  their  changeability,  being  promi- 
nent one  day  and  absent  the  next.  Indeed,  the  frequent  association  of 
mitral  stenosis  with  other  valvular  difficulties  leads  to  failure  to  recognize 
it,  the  complicating  condition  alone  being  correctly  diagnosed. 

If,  however,  we  study  mitral  stenosis  after  the  manner  of  Broadbent, 
dividing  its  course  into  three  stages,  many  of  our  diagnostic  difficulties  will 
disappear.  The  first  of  these  stages  presents  a  presystolic  murmur  heard 
over  a  limited  area  to  the  inner  side  of  the  apex.  This  murmur  is  of  a 
rough  vibratory  character,  and  maybe  associated  with  a  plainly -perceptible 
thrill  over  the  same  area.     This  murmur  immediately  precedes  the  first 


1 


468  THE  HEART. 

sound  of  the  heart,  running  up  to  it,  and  ending  suddenly.     The  second 
pulmonic  sound  is  heard  plainly  at  the  apex. 

The  second  stage  begins  when  the  second  sound  is  no  longer  audible 
at  the  apex.  That  this  stage  is  of  practical  value  is  appreciated  when 
the  reasons  for  the  disappearance  of  the  aortic  second  sound  at  the  apex 
are  understood.  The  hypertrophy  of  the  right  ventricle  removes  the  left 
ventricle  from  the  thoracic  walls.  The  increased  stenosis  at  this  period 
leads  to  imperfect  filling  of  the  left  ventricle,  and  consequently  to  lessening 
of  the  quantity  of  blood  in  the  aorta.  Necessarily,  then,  the  aortic  valves 
close  with  less  energy,  and  at  the  same  time  are  heard  less  clearly  because 
of  the  increased  distance  from  the  examining  ear.  The  murmur  itself 
manifests  different  characteristics  from  those  observed  in  the  first  stage.  It 
becomes  longer,  so  that  it  occupies  a  greater  portion  of  the  diastolic  period. 
In  the  first  stage  the  murmur  has  a  gentle  onset,  increasing  gradually  up 
to  the  moment  of  systole,  when  it  ceases  abruptly.  In  the  second  stage  it 
may  begin  with  considerable  intensity,  gradually  decreasing,  then  increas- 
ing through  the  presystolic  period,  and  ending  abruptly  with  the  first 
sound.  Physical  signs  indicative  of  enlargement  of  the  right  veritricle  are 
plainly  manifested  by  displacement  of  the  apex-beat  to  the  left,  and  increase 
of  cardiac  dullness  to  the  right  of  the  sternum.  In  this  stage,  also,  the 
first  sound  assumes  a  sharp,  sudden,  tapping  character,  the  normal  sound  of 
prolongation  giving  place  to  that  of  tension.  This  remarkable  change  is  to 
be  attributed  to  the  imperfect  filling  of  the  left  ventricle  during  diastole. 
When,  therefore,  the  ventricle  contracts,  it  meets  with  comparatively  little 
resistance  until  its  walls  come  in  contact  with  the  contained  blood ;  thus  it 
meets  with  sudden  tension,  and  the  actual  systole  is  considerably  shortened. 
Hence  the  sharp  and  sudden  tapping  sound. 

The  third  stage  is  characterized  by  the  disappearance  of  the  presys- 
tolic murmur,  the  only  auscultatory  evidence  of  the  mitral  stenosis  re- 
maining being  the  short,  snapping  sound  at  the  apex  above  referred  to. 
This  stage  marks  the  appearance  of  advanced  changes,  the  disappearance 
of  the  presystolic  murmur  being  contemporaneous  with  the  establishment 
of  tricuspid  regurgitation,  which  prevents  the  right  ventricle  from  exerting- 
sufficient  force  to  drive  the  blood  through  the  mitral  orifice  with  sufficient 
force  to  generate  a  murmur. 

Mitral  stenosis  must  always  be  remembered  as,  next  to  aortic  regurgi- 
tation, the  most  serious  of  the  valvular  lesions.  It  is,  moreover,  the  valvular 
lesion  which,  above  all  others,  favors  the  occurrence  of  arterial  embolism. 
It  may  be  associated  with  dropsy,  as  may  other  valvular  lesions,  but,  unlike 
them,  the  infiltration  is  inclined  to  favor  the  abdominal  cavity, — ascites. 
Mitral  stenosis  is  also  apt  to  be  associated  with  haemoptysis  and  congestion 
of  the  liver. 

{S)  Presystolic  Murmur  in  Adherent  Pericardium. — A  presys- 
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tolic  murmur,  audible  at  the  apex,  is  occasionally  observed  succeeding  an 
attack  of  pericarditis  in  children.  This  murmur  is  usually  rumbling  in 
character,  and  is  not  associated  with  accentuation  of  the  first  sound  at  the 
apex.  The  history  of  the  case  and  the  transiency  of  tJie  murmur  estab- 
lish the  differential  diagnosis.  We  have  also,  for  guidance,  the  concurrent 
signs  of  adherent  pericardium,  as  follows  : 

Of  importance  is  the  retraction  of  the  thoracic  surface  with  each  apex-* 
beat  Sometimes  an  undulatory  movement  is  observed  over  the  cardiac 
area.  This  latter  must  not  be  confounded  with  a  similar  movement  pro> 
duced  by  a  want  of  synchronism  in  the  contraction  of  the  ventricles.  The 
characteristic  sign,  however,  is  a  decided  recession  of  intercostal  spaces, 
ribs  and  cartilages,  with  each  cardiac  systole.  Associated  with  this  symp- 
tom will  be  a  decided  enlargement  of  the  heart,  and  evidences  of  conditions 
capable  of  producing  pericardial  adhesions,  as  pleurisy  and  pulmonary'  tu- 
berculosis. It  should  be  remembered  that  pericardial  adhesions,  especially 
in  children,  make  the  prognosis  much  more  serious  than  would  otherwise 
be  the  case.  Even  should  such  patients  recover,  they  are  not  apt  to  live  to 
advanced  life — rarely  after  fifty.  Nevertheless,  it  was  my  fortune  to  observe 
one  case  in  which  the  lesion  was  unsuspected  during  life,  and  yet  in  whom 
it  must  have  existed  at  least  from  early  manhood,  and  who  died  suddenly 
at  the  age  of  sixty-seven. 

(t)  Preeystolic  Murmur  with  Aortic  Regurgitation* — The  fact 
that  a  presystolic  murmur,  audible  in  the  mitral  area,  might  constitute  im- 
portant evidence  of  aortic  regurgitation,  was  first  noted  by  Austin  Flint  ; 
hence  the  designation  of  '* //le  Austin  Flint  murmur,''  as  applied  to  this 
sign.  So  far  as  the  characteristics  of  it  and  those  of  the  murmur  of  mitral 
stenosis  itself  are  concerned,  the  examiner  may  be  unable  to  decide.  One 
must  rely  upon  concurrent  signs  and  symptoms.  Mitral  stenosis  is  favored 
by  the  accentuated  pulmonic  second  sound,  the  hypertrophy  of  the  left 
auricle  and  right  ventricle,  and  the  thrill  in  the  mitral  area  ;  aortic  regurgi- 
tation by  left  ventricular  hypertrophy,  the  water-hammer  pulse,  etc. 

Aortic  DiuHtalii*  Muriuiir-^ — A  diastolic  murmur  audible  in  the 
aortic  area  is  indicative  of  regurgitation  at  the  aortic  orifice,  and  aortic  aneu* 
r)'sm.  Notwithstanding  the  clearly-defined  indication  of  this  sound,  one 
will  make  serious  errors  if  he  depends  upon  it  solely  for  the  recognition  of 
aortic  incompetence,  for  it  is  not  infrequently  absent,  while,  in  many  cases, 
its  point  of  maximum  intensity  is  situated  in  other  than  the  conventional 
location.  Then,  too,  there  are  associated  signs  and  symptoms  which,  taken 
together,  make  the  diagnosis  absolutely  certain,  though  all  murmurs  be 
absent. 

The  orthodox  position  for  the  murmur  of  aortic  incompetence  is  over  the 
aortic  area,  i,t\^  close  to  the  sternum  in  the  right  second  interspace.  From 
this  point  it  is  conducted  upwards  along  the  sternal  margin  to  the  right 
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sterno-clavicular  junction,  and  downwards  along  the  sternum.  It  may  be 
audible  also  at  the  apex  without  being  discoverable  between  that  point  and 
the  points  just  mentioned.  This  fact  is  explained  by  the  intervention  of  the 
right  ventricle.  It  is  usually  soft  in  character  ;  as  Sansom  describes  it,  it 
has  an  aspirating  character.  It  may  be  either  short  or  long,  the  latter  to 
the  extent  of  not  only  replacing  the  second  sound,  but  fiUing-in  the  full 
period  of  silence  between  it  and  the  first  sound. 

But  the  aortic  area  is  not  always  the  region  in  which  the  aortic  regur- 
gitant murmur  is  the  most  distinctly  audible.     Thus  it  is  often  heard  {Cabot 

Fig.  III. 


Aortic  insufficiency.  Left  ventricle  greatly  hypertrophied.  Right  side  of  heart  normal  in  size. 
Murmur  heard  over  a  considerable  area,  at  times  with  maximum  intensity  at  base  in  aortic 
area,  at  times  at  lower  end  of  sternum.     No  accentuation  of  second  sounds. — After  Sahli. 

says  in  the  majority  of  instances)  on  the  left  side  of  the  sternum,  at  about  the 
level  of  the  fourth  costal  cartilage. 

Still  another  point  at  which  it  may  be  heard  more  distinctly  than  else- 
where is  the  left  third  interspace,  exactly  over  the  pulmonary  valves  or 
artery. 

The  fact  that  aortic  regurgitation  may  give  rise  to  a  presystolic  mur- 
mur in  the  mitral  area  has  already  been  mentioned.     ( Vide  page  470.) 

The  associated  cardiac  changes  constitute  very  important  evidence  of 
the  aortic  insufficiency.  No  cardiac  lesion  is  capable  of  producing  such 
remarkable  hypertrophy  of  the  left  ventricle  as  is  the  one  under  considera- 
tion.    So  great,  indeed,  is  the  enlargement,  that  it  has  given  rise  to  the 
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name  *'  car  botnnum.**  The  associated  hypertrophy  and  dilatation  may  be 
accepted  as  fairly  reliable  evidence  of  the  extent  of  the  regurgitation. 

The  pulse  presents  the  well-known  '*  water-hammer  **  character.  (  Vide 
Corrigan's  pulse,  page  1 14.)  Ver>^  commonly  present,  but  not  diagnostic,  is 
venous  or  capillar)^  pulsation.  This  is  especially  marked  when  fever  or 
other  conditions  producing  low  vascular  tension  are  present.  Indeed,  it  may 
be  produced  by  low  vascular  tension  without  the  aid  of  this  valvular  anom- 
aly. When  irregularity'  supervenes,  it  may  be  assumed  that  the  case  has 
progressed  to  an  unfavorable  stage. 

The  conditions  which  may  give  rise  to  aortic  regurgitation  are  quite 
numerous.  In  the  majority  of  cases  it  results  from  atheromatous  changes  ; 
hence  it  is  commonly  observ^ed  in  subjects  of  advanced  years,  especially 
those  who  have  been  addicted  to  great  physical  exertion.  Ver>'  often  these 
aortic  changes  are  syphilitic  in  origin.  It  has  long  been  a  subject  of  com- 
ment that  aortic  incompetence  occurs  with  special  frequency  in  association 
w^ith  locomotor  ataxia. 

Next  to  atheroma,  rheumatic  endocarditis  is  the  most  frequent  cause. 
When  this  is  the  case,  the  mitral  valve  will  also  be  found  to  be  diseased. 

Traumatism,  i.e.,  rupture  from  violent  physical  exertion,  affects  the 
aortic  more  frequently  than  any  other  of  the  cardiac  valves.  It  is  not  un- 
likely that  in  the  majority  of  cases  of  this  accident  the  valves  have  been 
weakened  by  structural  changes  originating  in  the  causes  above  mentioned. 

The  production  of  aortic  regurgitation  by  dilatation  of  the  orifice,  thus 
making  the  normal  valves  incapable  of  closing  the  same,  has  been  asserted, 
but  may  well  be  considered  doubtful,  for  the  aortic  ring  is  rigid,  and  its  di- 
latation by  reason  of  any  ordinar>^  circumstances  is  well-nigh  inconceivable* 

Aortic  regurgitation  is  to  be  regarded  as  offering  a  vtry  unfavorable 
prognosis.  As  long  as  compensation  is  maintained,  symptoms  are  absent. 
With  failure  of  compensation,  the  usual  evidence  of  cardiac  insufficiency, 
dyspncea,  oedema,  etc.,  appear.  In  aortic  incompetence,  pains  simulating 
those  of  angina  pectoris  are  not  uncommon.  Indeed,  anginoid  seizures  may 
appear  and  result  fatally.  It  is  said  that  aortic  regurgitation  is  the  valvular 
lesion  which,  above  all  others,  is  the  cause  of  sudden  death. 

The  differentiation  of  aortic  diastolic  murmur  of  regurgitation  from 
that  due  to  small  aneur>*sm  of  the  aorta  above  the  valves  in  the  pouches 
of  Valsalva  is  not  by  any  means  an  easy  matter.  Pressure-symptoms  are 
usually  absent,  because  of  the  small  size  of  the  tumor.  One  must,  then, 
rely  upon  the  history"  of  the  case  and  the  associated  symptoms*  Aneu- 
rysm fails  to  give  a  histor)^  of  rheumatism  the  usual  cause  of  aortic  re- 
gurgitation»  and  does  tell  of  syphilitic  infection,  the  commonest  cause  of 
aneur>'sm.  The  latter  lesion  is  more  likely  to  be  attended  by  cardiac  dis- 
tress, paroxysmal  dyspncea,  and  prarcordial  pain.  Intra-thoracic  aneurysm 
may  also  produce  a  diastolic  murmur  in  other  than  the  aortic  area,  r,^», 
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near  the  right  sterno-clavicular  junction.  This  murmur  is  plainly  discern- 
ible as  separated  from  the  heart-sounds.  It  is  due  to  the  elastic  recoil  of 
the  aneurysmal  sac  after  its  distention  by  ventricular  systole  ;  hence  it 
must  be  diastolic  in  time.  When  dependent  upon  aneurysm  of  the  descend- 
ing portion  of  the  thoracic  aorta,  it  may  be  most  audible  in  the  interscap- 
ular region. 

Sometimes  this  murmur  is  double,  the  systolic  portion  depending  upon 
the  inrush  of  the  blood  over  the  roughened  edges  of  the  aneurysmal  sac. 

Systolic  Murmur  at  the  Aortic  Area.— A  systolic  murmur 
audible  at  the  aortic  area  may  be  produced  by  a  number  of  causes,  as 
follows  : 

(a)  Roughening,  stiffening,  or  malformation  of  the  aortic  orifice. 

(b)  Stenosis  of  the  aortic  orifice. 

(c)  Roughening  or  dilatation  of  the  arch  of  the  aorta. 

(d)  Pulmonary  stenosis. 

(e)  Open  ductus  arteriosus. 

(f )  Mitral  regurgitation. 

(g)  Blood  conditions  (anaemias). 

(a)  Aortic  Stenosis.— This  is  erroneously  held  to  be  the  most  com- 
monly-observed cause  of  a  systolic  murmur  audible  in  the  aortic  area.  The 
latter  murmur,  to  be  significant  of  aortic  stenosis,  must  be  attended  by 
certain  characteristic  phenomena. 

The  murmur  itself  is  usually  most  pronounced  in  the  second  inter- 
costal space,  to  the  right  of  the  sternum.  Nevertheless,  its  point  of  maxi- 
mum intensity  may  be  as  high  as  the  right  sterno-clavicular  articulation  or 
as  low  as  the  fifth  right  interspace."  It  is  a  long  murmur,  continuing  to 
the  end  of  the  ventricular  systole.  Its  area  of  transmission  is  extensive, 
especially  along  the  line  of  the  great  blood-vessels.  Hence  it  is  audible  in 
the  axillary  and  carotid  arteries. 

As  a  rule  it  is  harsh  and  loud,  but  it  may  be  musical.  Its  character 
and  intensity  will  vary  from  time  to  time,  according  to  the  strength  of  the 
ventricular  systole.  When  the  latter  weakens,  the  murmur  becomes 
weaker,  and  it  may  be  softer. 

It  is  a  serious  mistake,  however,  to  depend  upon  this  murmur  for  our 
diagnosis  of  aortic  obstruction.  Neglect  of  this  is  the  main  cause  of  the 
frequency  with  which  aortic  stenosis  has  been  diagnosed,  and  has  led  to 
the  prevalent  view  that  this  valvular  anomaly  is  of  comparatively  favorable 
prognosis.  To  make  the  diagnosis  of  aortic  stenosis  certain,  the  following 
symptoms  must  be  associated  with  a  systolic  aortic  murmur : 

(/)  The  pulse  presents  certain  characteristics,  as  follows  :  Owing  to  the 
obstruction  the  ventricle  empties  itself  slowly,  and  this  produces  a  corre- 
spondingly slow  rise  in  the  pulse- wave.  The  acme  of  the  pulse-beat  is 
well-sustained,  hence  sphygmographic  tracings  exhibit  a  broad  summit. 


THE  HEART. 


473 


TTie  gradual  entrance  of  blood  into  the  arteries  necessarily  causes  this  wave 
to  be  of  less  than  the  normal  height.  The  descending  stroke,  like  the 
ascending  wave,  is  gradual.  The  pulse  is  also  infrequent,  owing  to  the 
delay  in  the  emptying  of  the  left  ventricle.  Sometimes  the  pulse-tracing 
exhibits  the  characteristics  which  have  elsewhere  been  described  a»  the  ana- 
crotic curve. 

Characteristic  as  are  these  pulse-changes,  they  must  not  be  accepted 
as  pathognomonic  of  aortic  stenosis,  for  the  slow,  long  pulse,  with  flat 
summit,  is  sometimes  seen  in  mitral  stenosis,  and  is  not  infrequent  in  renal 

Fig.  112. 


Aortic  stenosis.  Left  ventricle  somewhat  hypertrophied.  No  changes  on  right  side  of  heart. 
Murmur  heard  with  maximum  intensity  in  aortic  area,  transmitted  up  into  cervical  vessels. — 
After  Sahli. 

disease,  but,  taken  in  association  with  the  other  symptoms,  is  invaluable  in 
determining  obstruction  at  the  aortic  orifice. 

(«)  Weakness  of  the  aortic  second  sound  is  the  rule  when  an  aortic 
systolic  murmur  is  due  to  stenosis  at  that  orifice.  Such  weakening  is  readily 
explained.  The  gradual  entrance  of  the  blood  into  the  aorta  leads  to  a 
less  energetic  recoil  with  the  commencement  of  ventricular  diastole ;  hence 
the  aortic  valves  close  more  gradually,  and  so  give  rise  to  a  less  intense 
second  sound. 

(i/V)  A  thrill  is  often  felt  over  the  upper  end  of  the  sternum,  especially 
over  the  second  right  interspace.  It  is  systolic  in  time,  it  may  be  trans- 
mitted to  the  carotids,  and  is  sometimes  diffused  over  a  wide  area  of  the 
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chest.  This  symptom  hkewise  is  not  pathognomonic,  as  it  may  be  ob- 
served in  some  cases  of  aortic  aneurysm,  but  emphasizes  the  diagnosis  of 
aortic  stenosis  when  suggested  by  the  characteristic  murmur  and  the  pulse 
already  described, 

(k*)  Heart  Changes.  Aortic  stenosis,  by  throwing  increased  labor  upon 
the  left  ventricle,  necessarily  brings  about  hypertrophy  of  that  structure. 
Such  enlargement  never  proceeds  to  the  high  degree  already  described  as 
attending;  aortic  regurgitation.  The  apex-beat  is  usually  displaced  down- 
wards by  about  one  interspace,  sometimes  more,  but  is  rarely  displaced 
outwards.  The  ventricular  impulse  is  well-defined,  and  has  been  described 
by  Broadbent  as  a  '*  deliberate  push  of  no  great  violence/*  Such  systolic 
action  h  associated  with  a  first  sound  which  is  dull  and  prolonged.  The  eti- 
ological factor  must  also  be  accepted  as  of  diagnostic  value.  The  majorit>'  of 
cases  of  aortic  stenosis  result  from  atheroma,  hence  it  is  more  commonly  ob- 
served in  advanced  life.  The  most  marked  cases  of  stenosis  arise  from  this 
cause.  The  pathological  process  is  of  such  slow  progress  that  it  may  continue 
for  years  without  exciting  symptoms.  Sometimes  the  vascular  changes  pro- 
ducing aortic  stenosis  originate  in  gout,  syphilis,  alcoholism,  chronic  renal 
disease,  or  muscular  exertion,  in  which  case  the  changes  proceed  more 
rapidly  than  when  senile  degeneration  is  the  cause,  and  the  symptoms  are 
correspondingly  more  obtrusive.  Acute  endocarditis  may  also  be  a  cause 
of  aortic  obstruction,  but  it  is  very  exceptional  indeed  that  the  lesion  is 
h'mited  to  the  aortic  orifice,  the  mitral  valv^es  likewise  sufiTering,  No  matter 
what  the  cause,  aortic  stenosis  is  exceedingly  prone  to  be  associated  with 
aortic  regurgitation,  the  same  lesions  which  narrow  the  orifice  producing 
defoiTnity  of  the  valvular  cusps. 

f^)  Roughening,  Stiffening,  or  Malforniatlon  at  the  Aortic 
Oiiflca* — Aortic  systolic  murmur  from  this  cause  originates  in  the  vascular 
degenerations  of  advancing  years.  It  is  the  condition  which,  more  fre- 
quently than  any  other,  is  mistaken  R^r  the  aortic  stenosis.  The  correct 
status  of  the  case  is  readily  recognized  by  the  attendant  signs  of  arterio- 
sclerosis, especially  by  the  high  arterial  tension  and  the  characteristic  ac- 
centuation of  the  aortic  second  sound.  The  sign  last  mentioned  is  espe- 
cially important  for  differential  diagnosis,  as  the  aortic  second  sound  is 
practically  always  weak  when  obstruction  exists  at  the  aortic  orifice. 

(t)  Roughening  or  Dilatation  of  the  Arch  of  the  Aorta, — These 
conditions  are  associated  with  an  aortic  systolic  murmur.  In  the  ciise  of 
dilatation,  the  differentiation  from  stenosis  is  made  by  the  accentuation  of 
the  second  sound  and  the  presence  of  an  abnormal  area  of  dullness  to  the 
right  of  the  sternum. 

Roughening  of  the  aorta  occurs  in  persons  of  advanced  years  with 
atheromatous  vessels.  It  is  usually  associated  with  a  slight  degree  of  dila- 
tation, which  adds  to  the  intensity  of  the  murmur.      It  lacks  the  thrill  and 
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characteristic  pulse  of  aortic  stenosis,  and  there  is  accentuation  of  the  aortic 
second  sound. 

(t;/)  Aneurysm  of  the  Arch  of  the  Aorta,— The  differentiation  of 
this  from  aortic  stenosis  may  be  puzzling,  because  aneurysm  presents  all 
the  phenomena  of  aortic  stenosis  excepting  the  weak  second  sound  and  the 
characteristic  pulse  of  that  condition.  In  ancur>^sm  we  depend  for  an 
opinion  upon  the  presence  of  a  well-marked  tactile  thrill,  pulsation  in  the 
second  right  interspace,  and  the  well-know^n  pressure  symptoms,  which  in* 
elude  pupillary  changes,  pain,  differences  in  the  radial  pulses  of  the  two 
sides,  and  disturbed  function  of  the  recurrent  laryngeal  nerves.  Sometimes 
the  pulsation  is  observed  in  the  first  right  intercostal  space.  The  aneurysm 
is  then  knowTi  to  be  of  the  ascending  aorta,  if  the  murnior  is  transmitted 
into  both  the  carotid  and  subclavian  arteries.  When  the  aneurj^sm  is  of 
the  innominate  artery,  the  murmur  is  audible  in  the  right  subclavian  and 
carotid  arteries  only.  Limitation  of  the  murmur  to  the  axilla  indicates 
aneurysm  of  the  subclavian  arter>\ 

Of  occasional  diagnostic  value  is  the  transmission  of  an  aneurysmal 
murmur  to  the  trachea.  To  detect  this,  when  present,  the  patient  should 
be  directed  to  take  a  deep  inspiration.  The  stethoscope  is  then  placed  over 
the  manubriom  sterni,  while  the  patient  expires  slowly,  with  his  mouth  shut 
and  one  nostril  closed  by  finger-pressure.  The  respiratory^  sound  thus  un- 
duly prolonged  is  broken  into  a  number  of  short  puffs  by  the  aneur>*smal 
pulsations. 

Sansom  speaks  of  additional  auscultatory  evidence  of  aneur>'sm,  when 
a  murmur  over  the  thorax  has  been  weak  or  absent,  by  causing  the  "  pa- 
tient to  place  within  his  mouth  the  small  chest-piece  of  the  binaural  stetho- 
scope, and  to  close  his  mouth  over  it.  On  auscultating  thus,  the  observer 
may  hear  a  distinct  or  loud  systolic  murmur  in  the  case  of  thoracic  aneu- 
rysm, the  vibrations  being  communicated  to  the  trachea,  and  thence  directly 
by  the  air-column  to  the  cars." 

(t*)  Punctional  Murmurs,  Including  Those  of  AnaBmia  and 
Nauro-Cardiac  Disease. — Murmurs  originating  in  anaemia  are  heard  less 
frequently  over  the  aortic  than  any  other  valvular  area.  When  present, 
they  are  soft  in  character  and  systolic  in  time.  They  arc  not  transmitted  in 
any  definite  direction,  hence  they  are  not  liable  to  produce  the  impression 
that  aortic  stenosis  is  present.  It  is  possible,  however,  to  confound  them 
with  the  soft  murmur  produced  by  slight  rheumatic  changes  of  the  aortic 
valves  or  to  papillomata.  (Sansom.)  The  associated  symptoms  are  in- 
valuable in  determining  the  ha^-mic  origin  of  the  murmur,  t\^.,  the  age  and 
sex  of  the  patient,  and  the  systematic  examination  of  the  blood. 

Functional  murmurs  arising  from  neuro-cardiac  disease,  as  in  exoph- 
thalmic goitre,  depend  for  their  diagnosis  upon  a  study  of  the  symptomatic 
totality,  Lf.f  the  absence  of  phenomena  belonging  to  organic  aortic  disease 
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on  the  one  hand,  and  the  presence  of  the  characteristic  symptoms  of  ex- 
ophthalmic goitre  or  hysteria  on  the  other. 

(/)  Pulmonary  Stenosis.— When  the  murmur  of  pulmonary  steno- 
sis is  in  the  conventional  area,  /.^.,  in  the  second  interspace  to  the  left  of  the 
sternum,  there  is  no  danger  of  owstaking  it  for  a  systolic  aortic  murmur. 
When,  as  occasionally  happens,  its  seat  of  maximum  intensity  is  in  the 
aortic  area,  it  is  to  be  differentiated  from  aortic  stenosis  by  the  fact  that  it  is 
not  transmitted  in  the  direction  of  the  great  blood-vessels,  and  that  it  pro- 
duces no  alteration  of  the  aortic  second  sound. 

(g)  Persistent  Ductus  Arteriosus.— The  murmur  of  persistent 
ductus  arteriosus  starts  with  the  systole,  and  continues  into  the  diastole. 
It  is  associated  with  a  rapid  hypertrophy  and  dilatation  of  the  right  ventri- 
cle, dilatation  of  the  pulmonary  artery,  a  thrill  over  the  anterior  wall  of 
the  thorax,  and  as  a  result  of  the  right  ventricular  hypertrophy,  promi- 
nence of  the  upper  part  of  the  sternum.  The  symptoms  of  impaired  pul- 
monic circulation  are  prominent,  including  cyanosis,  dyspnoea,  oedema  of 
the  lungs,  and  general  anasarca.  The  majority  of  the  patients  die  in 
childhood,  but  cases  have  been  known  to  live  until  fairly  advanced  life. 

Tricuspid  Systolic  Murmur.— A  systolic  murmur  audible  in  the 
tricuspid  area  may  be*  produced  by 

a.  Regurgitation  at  the  tricuspid  orifice. 

b.  Anaemia. 

c.  Neuro-cardiac  disease. 

d.  The  puerperal  state. 

(a)  Tricuspid  Regurgitation. — The  murmur  of  tricuspid  regurgita- 
tion is  systolic  in  time,  with  its  point  of  maximum  intensity  at  the  lower  end 
of  the  sternum,  and  extending  outwards  to  the  left  for  about  an  inch  from 
the  sternal  border.  This  may  be  stated  as  invariably  the  location  of  the 
murmur  when  dependent  upon  pure  tricuspid  regurgitation  ;  at  most,  it  will 
not  rise  higher  than  the  third*  left  cartilage,  nor  extend  outward  beyond  the 
position  of  the  right  ventricle.  If  it  does  do  so,  there  must  be  considerable 
inflammatory  thickening  or  alteration  in  the  position  of  the  heart.  Associ- 
ated conditions,  which  are  very  liable  to  exist,  lead  to  departures  from  the 
above-mentioned  conventional  tricuspid  area.  Sometimes  the  murmur  is 
most  intense  below  the  sternum ;  sometimes  it  is  audible  only  at  the  apex. 
Under  either  of  these  circumstances  the  diagnosis  is  based  upon  the  ab- 
sence of  signs  which  one  expects  in  case  of  the  presence  of  the  other 
lesions  thus  suggested  ;  e.g.,  in  case  of  systolic  apex  murmur,  the  abnormal 
sound  will  not  be  transmitted  to  the  axilla  or  angle  of  the  left  scapula. 

Under  any  circumstances  the  diagnosis  of  tricuspid  insufficiency  is  not 
an  easy  matter.  Of  all  cardiac  murmurs  it  is  the  one  most  frequently  over- 
looked. The  associated  signs,  when  present,  are,  however,  unmistakable  in 
their  significance.     Especially  does  this  remark  apply  to  venous  and  hepatic 
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pulsations.  The  venous  pulsation  is  best  observed  in  the  jugular  veins, 
which  may  be  so  marked  as  to  resemble  carotid  pulsation.  It  is  much 
more  readily  extinguished  by  finger-pressure  than  is  the  latter  ;  the  veins 
of  the  neck  are  distended,  ofttimes  to  double  their  normal  size ;  when  emp- 
tied by  pressure,  they  will  fill  from  below.  The  mistake  must  not  be  made 
of  assuming  that  jugular  pulsation  is  necessarily  dependent  upon  tncuspid 
regurgitation.  For  this,  such  venous  pulsation  must  be  systolic  in  time. 
When  presystolic,  it  is  dependent  upon  contractions  of  the  right  auricle, 
and  amounts  only  to  a  mere  rhythmical  undulation  or  distention. 

P-nlargement  of  the  liver,  with  pulsations,  is  frequently  present.  This 
condition  may  be  detected  by  placing  one  hand  anteriorly  and  the  other 
posteriorly  over  the  liver,  and  practising  firm  palpation. 

The  consequences  of  tricuspid  regurgitation  are  best  studied  by  ob- 
serving the  condition  of  the  right  heart  and  the  venous  system.  The  right 
ventricle  undergoes  marked  dilatation,  as  shown  by  heaving  pulsation  of  the 
right  ventricle  felt  at  the  epigastrium,  increased  cardiac  dullness  to  the  left, 
and  undulating  pulsation  to  the  right  of  the  sternum,  general  cyanosis,  and 
ofttimes  dropsy. 

Tricuspid  insufficiency  is  a  rare  lesion  as  the  result  of  rheumatic  endo- 
carditis in  adult  life.  It  is  apt  to  occur  in  the  endocarditis  of  fcrtal  life  and 
infancy.  Malignant  or  septic  endocarditis  is  also  far  more  likely  than  the 
simple  rheumatic  variety  to  attack  the  tricuspid  valves.  Indeed,  the  involve- 
ment of  the  tricuspid  orifice  is  strong  presumptive  evidence  of  the  septic 
origin  of  an  attack  of  acute  endocardial  inflammation. 

Tricuspid  regurgitation  not  infrequently  occurs  in  old  valvular  affec- 
tions with  pulmonar>^  engorgements.  The  first  result  of  this  complication 
is  to  relieve  the  distended  pulmonar\'  system.  Hence  tricuspid  regurgita- 
tion occurring  thus  has  been  referred  to  as  a  **  safety-valve  action."  While 
it  thus  relieves  the  passively-congested  lungs,  and  with  it  many  of  the 
symptoms,  it  finally  produces  most  disastrous  consequences  on  the  general 
circulation  ;  hence  it  cannot  be  regarded  as  a  conserv^ative  lesion. 

{d)  Aoaamic  Murmore  and  (r)  Neuro-Oardiac  Disease. — ^Parrot^ 
who  first  directed  attention  to  the  occurrence  of  tricuspid  systolic  murmur 
in  an.-emia,  considered  that  actual  regurgitation  at  that  orifice  existed,  being 
dependent  upon  relative  incompetence  such  as  may  occur  at  the  mitral 
orifice  under  similar  conditions.  Balfour  contends  that  this  murmur  is 
really  of  mitral  origin,  but  exhibits  an  anomalous  direction  of  transmission. 
Any  danger  of  diagnostic  error  from  this  source  is  removed  by  the  absence 
of  venous  pulsation,  dilatation  of  the  right  heart,  and  cyanosis,  in  anaemic 
cases, 

{d)  Tricuspid  Murmurs  During  the  Puerperal  Period.^ — Money 
has  described  a  soft,  blowing  murmur,  fairly  long  in  duration,  occurring  in 
women  during  the  lying-in  period.     In  the  majority  of  cases  it  was  tricus- 
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pid  in  location,  and  systolic  in  time.  Its  precise  nature  has  not  been 
explained. 

Tricuspid  regurgitation  undoubtedly  occurs  in  some  cases  of  acute 
dilatation  of  the  heart  from  over-exertion,  but  under  such  circumstances  is 
now  usually  attended  by  a  murmur. 

Tricuspid  Presystolic  Murmur.— A  presystolic  murmur  with 
maximum  intensity  in  the  tricuspid  area  indicates  the  presence  of  tricuspid 
stenosis.  Such  a  lesion  is  rarely  diagnosed,  and  for  several  reasons.  In  the 
first  place,  it  is  of  rare  occurrence,  and  even  then  it  exists  in  association 
with  mitral  stenosis.  Hence  its  murmur  is  lost  or  escapes  recognition  in 
the  presence  of  the  mitral  presystolic  murmur.  To  differentiate  these  two 
murmurs  when  simultaneously  present,  the  observer  hears  each  in  its  con- 
ventional area,  presenting  fairly  well-defined  differences  in  pitch,  intensity, 
and  quality. 

Pulmonary  Systolic  Murmurs.— The  murmurs  audible  over  the 
pulmonary  area  offer  an  interesting  subject  for  study,  owing  to  their  variety 
and  the  uncertain  value  of  the  explanations  offered  for  their  existence. 
Guiteras  has  not  inaptly  referred  to  the  pulmonary  area  as  **  the  region  of 
romance."     Pulmonary  systolic  murmurs  may  be  present  in 

a.  Pulmonary  stenosis. 

b.  Anaemia  and  chlorosis. 

c.  Uncovering  of  the  conus  arterjosis. 

d.  Mitral  regurgitation. 

e.  Aneurysm. 

f.  Roughening  of  the  aortic  arch. 

g.  Obstruction  of  the  pulmonary  artery  by  embolism  or  throm- 
bosis, 
h.  Neuro-cardiac  disorders,  of  which  exophthalmic  goitre  may  be 

accepted  as  the  type, 
i.  Displacements  of  the  heart, 
j.  Structural  disease  in  the  pulmonary  artery  itself 
(a)  Pulmonary  Stenosis.— This  is  probably  the  rarest  of  all  the 
causes  of  pulmonary  systolic  murmur,  because  pulmonary  systolic  murmur 
is  a  lesion  of  uncommon  occurrence.     The  vast  majority  of  cases  are  ob- 
served in  infants,  as  the  result  either  of  foetal  endocarditis  or  of  maldevel- 
opment.     Pulmonary  stenosis  acquired   during  adult  life  is  apt  to  be  the 
result  of  septic  endocarditis,  in  which  case  the  other  valves  of  the   heart 
also  suffer ;  of  atheroma ;   or  of  a  direct  blow  over  the  heart,  injuring  the 
right  ventricle  and  the  pulmonary  arter>''  by  reason   of    their  superficial 
position. 

When  dependent  upon  stenosis  at  the  pulmonary  orifice,  the  murmur 
is  situated  in  the  conventional  pulmonic  area,  i.e.,  over  the  second  left  inter- 
space near  the  sternum.     It  is  often  associated  with  a  thrill  which  is  most 
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marked  over  the  area  of  greatest  audibility*  The  murmur  is  commonly  rude 
and  harsh  ;  exceptionally  it  may  be  soft ;  it  gives  the  impression  of  being  gen- 
erated close  to  the  ear,  and  is  increased  when  the  patient  assumes  the  recum- 
bent position.  It  undergoes  certain  changes  during  respiration,  which 
changes  are  not,  however,  diagnostic.  Thus,  it  is  increased  on  holding  the 
breath,  though  it  is  afterwards  diminished  ;  it  diminishes  almost  entirely  on 
forced  expiration,  and  increases  in  intensity  with  energetic  breathing. 

Pulmonarj'  stenosis  occurring  at  any  time  of  life  is  associated  with  hy- 
pertrophy of  the  right  ventricle.  Cyanosis  is  also  a  prominent  feature, 
especially  in  infants  and  children. 

(d)  AnsBmia  and  Chlorosis. — The  systolic  pulmonic  murmur  of 
anaemia  and  chlorosis  is  not  associated  with  the  usually  observed  concomi- 
tants of  pulmonic  stenosis,  namely,  the  thrill,  the  hypertrophy  of  the  right 
side  of  the  heart,  cyanosis,  and  dyspncea.  On  the  other  hand,  there  are 
the  characteristic  blood  changes  of  these  conditions  to  point  to  the  origin 
of  the  murmur.  It  is  the  most  commonly  obser\^ed  of  all  pulmonic  mur- 
murs. It  is  usually  soft  and  blowing  in  character ;  occasionally  it  may 
simulate  the  organic  type  of  murmur  in  this  locality,  and  be  rough  and 
harsh.  Like  the  organic  murmur,  it  is  influenced  by  variations  in  respira- 
tion. It  may  be  assodated  with  the  well-known  venous  hum  in  the  neck. 
or  with  murmurs  in  both  carotid  arteries.  Their  presence  adds  greatly  to 
the  certainty"  of  the  diagnosis. 

(f)  Uncovering  of  the  Conns  Arteriosus  Through  Lack  of 
Expansion  of  the  Lung- — The  pulmonic  systolic  murmur  from  this 
cause  is  not  assodated  with  cyanosis,  thrill,  dyspncea,  or  hypertrophy  of 
the  right  ventricle.  The  murmur  usually  disappears  when  the  patient  holds 
his  breath  in  deep  inspiration.  It  is  observ^ed  especial  1}'  in  the  young  of 
both  sexes,  and  commonl)-  disappears  in  adult  life. 

(d)  Mitral  Regurgitation, — This  valvular  defect  is  sometimes  at- 
tended b}'  a  systolic  murmur  in  the  pulmonic  region,  in  which  case  the  true 
nature  is  determined  by  the  concurrent  signs  of  mitral  insufficiency, 
namely,  transmission  of  the  murmur  to  the  axilla  or  angle  of  the  left 
scapula,  and  accentuation  of  the  pulmonic  second  sound. 

(i^)  Aneurysm- — This  may  present  the  murmur  and  thrill  in  the 
conventional  locality ;  but  the  presence  of  pulsation,  the  physical  signs 
of  a  tumor  and  the  pressure -symptoms  will  establish  the  diagnosis. 

{/)  Roughening  of  the  Aortic  Arch. — A  murmur  originating  in 
this  cause  will  be  audible  in  the  carotids,  and  there  is  no  change  in  the  size 
of  the  right  ventricle.  It  occurs  in  persons  who  have  reached  the  degen- 
erative period  of  life. 

(^)  Obstruction  of  the  Pulmonary  Artery  by  Embolism  or 
Thrombosis, — The  incidence  of  a  pulmonic  systolic  murmur  from  this 
cause  is  stated  on  the  authority  of  Walshe,  although  others  have  failed  to 
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confirm  hjm.  The  diagnosis  of  this  condition  will  depend  upon  the  ass 
ciated  symptoms.  There  will  be  a  history  showing  the  presence  of  an  ill- 
ness capable  of  producing  embolism  or  thrombosis.  The  obstruction  of 
the  pulmonar>^  artery  will  be  characterized  by  suddenly-appearing  dyspnoea, 
intense  anguish,  shallow  breathing,  cyanosis  or  pallor,  coldness  of  the  sur- 
face of  the  body  generally,  and,  if  death  does  not  promptly  follow,  cough 
with  haemoptysis, 

(/t)  Neuro-Cardiac  Disorders.— The  pulmonary  artery  is  a  favor- 
able site  for  the  murmurs  in  exophthalmic  goitre  and  kindred  disorders. 
The  diagnosis  must  be  based  upon  the  associated  symptoms,  £\^.,  goitre, 
exophthalmos,  tachycardia,  and  the  neurotic  disturbances.  It  is  fair  to 
presume  thai  in  many  of  these  cases  there  is  some  degree  of  dilatation, 
which,  however,  is  incapable  of  recognition  by  the  physical  signs. 

(/)  Displacements  of  the  Heart,^ — The  pulmonic  systolic  murmur 
has  been  observed  in  cases  of  great  displacement  of  the  heart  by  pleuritic 
effusion,  but  which  disappears  after  paracentesis.  A  similar  murmur  has 
been  observed  in  the  course  of  pulmonary  tuberculosis,  due  probably  to 
cardiac  displacement  by  the  contraction  of  fibrous  bands.  It  should  be 
remembered  that  marked  displacement  of  the  heart  is  not  necessarily  pro- 
ductive of  this  murmur. 

(j)  During  the  Puerperiura. — The  pulmonic  systolic  murmurs  not 
infrequently  observed  during  the  lying-in  period  are  of  comparatively  short 
duration,  disappearing  within  a  few  days. 

Fuluioiiary  DiUHtolie  Murmur. — A  diastolic  murmur  in  the  pul- 
monic  area  occurs  as  a  result  of  regurgitation  at  the  pulmonary  orifice. 

Pulmonary  Regurgitation. — While  the  signs  and  symptoms  of 
pulmonary  regurgitation  are  clearly  defined,  and  the  diagnosis  of  the  affec- 
tion should  be  readily  made,  it  is  a  fact,  nevertheless,  that  it  commonly  fails 
of  recognition  during  life.  The  majority  of  cases  are  observed  during 
early  adult  life.  It  is  often  of  congenital  origin,  but  in  that  case  it  is  usu- 
ally associated  with  pulmonary  stenosis.  As  an  acquired  lesion,  it  is  due 
to  rheumatic  endocarditis,  the  eruptive  disorders,  and  less  rarely  to  degen- 
erative processes.  The  murmur  is  diastolic  in  time,  and  has  its  maximum 
audibility  in  the  second  left  interspace.  It  is  transmitted  imvards  the  apex 
of  the  heart,  and  along  the  left  of  the  sternum.  It  is  sometimes  associated 
with  a  diastolic  thrill  felt  over  the  pulmonic  area.  The  presence  of  hyper- 
trophy and  dilatation  of  the  right  ventricle  is  shown  by  increased  cardiac 
dullness  to  both  the  right  and  left  of  the  sternum.  Venous  stasis  is  a 
necessary  concomitant,  and  results  in  enlargement  of  the  abdominal  vis- 
cera, catarrhs  of  the  mucous  membranes,  and  serous  effusions.  DyspnGea 
and  cyanosis,  though  commonly  present,  are  not,  excepting  in  the  terminal 
stages,  apt  to  be  prominent  features  when  the  patient  is  at  rest. 

Pulmonary  stenosis  may  readily  be  confounded  with  aortic  regurgita- 


THE  HEART.  481 

tion,  but  a  correct  diagnosis  should  be  made,  excepting  in  those  instances 
in  which  the  two  lesions  co-exist.  As  already  statedp  the  murmur  of  aortic 
regurgitation  is  heard  with  maximum  intensity  to  the  left  of  the  sternum, 
herein  constituting  an  important  reason  for  diagnostic  errors.  The  pul- 
monic regurgitant  murmur  is  not  transmitted  directly  to  the  apex,  while 
the  aortic  may  be  heard  distinctly  at  that  point.  The  concurrent  symptoms 
of  aortic  regurgitation,  namely,  the  Corrigan  pulse,  the  remarkable  degree 
of  cardiac  hypertrophy,  and  the  capillar)^  pulse,  make  the  diagnosis  of  that 
lesion  clear. 

When  aortic  and  pulmonary  incompetence  co-exist,  a  correct  diagno- 
sis is  frequently  impossible.  There  is  no  difficulty  in  recognizing  the  aortic 
incompetence  in  such  cases  ;  but  the  pulmonary *valve  condition  can  only  be 
inferred  by  the  associated  symptoms  and  the  history  of  the  case. 

Thus  far,  my  review  of  the  investigation  of  cardiac  diseases  has  been 

limited  to  a  consideration  of  the  physical  signs.      It  is  now  in  order  to  treat 

of  the 

Subjective  Syiiu>toius* 

The  first  of  these  is 

Piliiii^It  is  well  to  bear  in  mind  that  pra^cordial  pain  may  be  associ- 
ated with  any  vanety  of  cardiac  disease,  some,  however,  with  much  greater 
frequency  than  others.  It  is  equally  true  that  pain  is  not  a  necessary  con- 
comitant of  any  disease  of  the  heart.  The  majority  of  cases  of  pain  in  and 
about  the  pra^cordia  have  other  than  a  cardiac  origin,  and  include  such 
affections  as  intercostal  neuralgia,  myalgia,  chlorosis,  gastro-intcstinal  dis- 
turbance, pleurisy,  and  actual  disease  of  the  thoracic  walls,  £,g,^  periostitis 
of  the  ribs.  Each  of  these  will  be  found  thoroughly  elaborated  elsewhere  ; 
so,  for  the  present,  pra;cordial  pain  originating  in  cardiac  disease  will  alone 
be  considered. 

When  investigating  a  case  of  alleged  cardiac  pain,  it  is  important  that 
the  physician  obtain  an  accurate  idea  as  to  its  location,  both  as  to  the  point 
of  ma.\imum  se%^erity  and  the  area  over  which  it  radiates  ;  its  relation  to  rest 
and  exertion  ;  to  the  taking  of  food  in  general  and  of  particular  kinds  of 
food,  and  to  the  time  of  day.  If  this  is  not  done,  the  correct  origin  of  the 
pain  cannot  be  ascertained. 

Cardiac  pain  may  present  all  degrees  of  severity  and  constancy.  In 
many  instances  it  consists  of  but  a  dull  aching  \  in  others  it  is  of  the  most 
agonizing  severit>^  In  any  event  it  is  liable  to  be  attended  \s^  a  peculiar 
anxiety  or  sense  of  impending  dissolution,  which  usually  depicts  itself  on 
the  face  of  the  patient  by  an  anxious  or  terror-stricken  expression. 

The  aRections  of  the  heart  and  blood- vessels  which  may  be  attended 
by  pain  include  the  following  : 

a.  Pericarditis. 

b.  Pneumo-pericardium. 

3^ 
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c.  Acute  aortitis. 

d.  Subacute  and  chronic  aortitis. 

e.  Aneurysm  of  the  aorta. 

f.  Endocarditis. 

g.  Valvular  diseases  of  the  heart. 

h.  Angina  pectoris, 
i.  Myocarditis. 

j.  Rupture  of  the  heart. 
(a)  Pain  in  Peric€u:*diti8. — Pain  is  a  very  common  phenomenon  of 
acute  pericarditis, — much  more  so,  indeed,  than  in  myo-  or  endocardial  in- 
flammation. Its  severity  varies  in  individual  cases  ;  thus  it  may  be  dull  or 
so  slight  as  to  escape  more  than  casual  notice  on  the  part  of  the  patient ;  in 
young  children  it  is  often  entirely  absent.  Or  it  may  be  of  agonizing  se- 
verit}'',  and  radiate  over  the  entire  chest  and  extend  down  the  arms,  espe- 
cially the  left.  In  the  majority  of  cases  it  is  scarcely  more  than  annoying. 
It  is  aggravated  by  pressure  and  movements.  There  may  be  only  a  mere 
tenderness  without  spontaneous  pain  ;  indeed,  the  superficial  hyperaesthesia 
may  be  remarkable.  Still  another  location  for  pericarditic  pain  is  deep  in 
the  chest,  between  the  shoulder-blades.  Sometimes  pain  from  this  cause  is 
referred  to  the  epigastrium,  and  appears  later  in  the  course  of  the  disease 
than  pain  over  the  heart.  The  diagnosis  is  based  upon  the  history  of 
rheumatism,  the  constitutional  symptoms  of  inflammation,  and  the  discovery 
of  the  pericardial  friction-sound. 

(^)  Pneumo-Pericardium. — This  lesion  implies  an  opening  into  the 
pericardium  so  arranged  as  to  connect  with  an  air-containing  organ.  The 
onset  of  symptoms  must  be  sudden,  among  the  first  being  severe  pain, 
which  is  associated  with  intense  anxiety,  dyspnoea,  cyanosis,  and  collapse. 
The  concurrent  signs  which  establish  the  diagnosis  include  the  history  of 
the  case  as  having  a  bearing  upon  its  etiology,  protrusion  of  the  chest-wall 
when  the  quantity  of  pericardial  air  is  extreme,  and  tympanitic  resonance 
replacing  in  part  the  normal  praecordial  percussion-dullness.  If  death  does 
not  result  promptly,  pericarditis  will  develop,  and  then  we  have  the  signs 
and  symptoms  of  that  disorder. 

(c)  Acute  Aortitis. — The  pain  in  this  disease  is  of  the  most  agonizing 
character.  Originating  in  the  aorta,  it  is  referred  to  beneath  the  entire  ex- 
tent of  the  sternum  and  along  the  vertebral  column  posteriorly.  It  is  asso- 
ciated with  great  anxiety  and  distress.  Sometimes  it  radiates  over  the 
chest  and  down  one  or  both  arms ;  sometimes  there  is  a  sensation  of  con- 
striction about  the  mid-sternal  region,  or  a  feeling  as  of  a  lump  in  the  throat 
simulating  the  globus  hystericus.  Associated  symptoms  include  a  pale  or 
yellowish-clayey  hue  of  the  face,  dyspepsia  with  nausea  and  eructations, 
anxious  expression  of  countenance,  and  evidences  of  dilatation  of  the  aorta. 
Under  the  symptom  last  mentioned  may  be  included  an  upward  displace- 
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ment  of  the  subclavian  arteries,  espedaliy  the  right,  so  that  their  pulsations 
may  be  visible  above  the  sternum,  and  increased  percussion-dullness,  show- 
ing enlarged  outlines  of  the  aorta.  There  may  also  be  disturbance  of  the 
normal  aortic  sounds.  The  history  usually  shows  the  pre-existence  of  a 
cause  in  some  infection,  notably  typhoid  fever,  influenza,  malaria,  syphilis 
or  septic  infection. 

{d)  Ohronic  Aortitis  (Atheroma). — The  pain  in  these  cases  is  of  the 
character  usually  dependent  upon  cardiac  disorders.  It  occurs  in  parox- 
ysms, and  is  often  associated  with  disease  of  the  aortic  valves.  It  is  es- 
pecially liable  to  occur  in  gouty,  syphilitic  and  alcoholic  subjects. 

{e)  Aneurysm  of  the  Aorta.— Pain  in  aneurysm  of  the  aorta  may 
be  dependent  upon  the  aneurysm,  per  se,  or  upon  pressure  by  the  same 
upon  the  sternum  or  vertebrae  or  upon  adjacent  nerves.  Pain  due  strictly 
to  the  aneurysm  is  of  a  dull,  aching  character,  and  is  aggravated  by  any 
movement. 

Pressure  of  the  tumor  upon  bony  structures,  i.e.,  upon  the  sternum 
and  bodies  of  the  vertebrae,  leads  to  their  erosion,  and  is  accompanied  by 
a  constant  boring  or  gnawing  pain,  more  or  less  sharply  localized. 

The  most  severe  pains  of  aneurysm,  however,  are  those  originating  in 
pressure  of  the  tumor  upon  sensory  nerves.  Such  pains  are  remarkable 
for  their  acuteness,  their  paroxysmal  exacerbations  and  remissions,  and  for 
the  wide  extent  over  which  they  may  radiate.  Thus  the  pain,  while  centre- 
ing in  the  praecordia,  may  also  be  manifest  in  the  neck,  shoulders,  both 
arms,  and  even  in  the  face.  It  has  well  been  stated  that  these  pains  of 
aneurysm  closely  simulate  those  of  angina  pectoris. 

So  far  as  the  situation  and  the  character  of  the  pains  are  concerned, 
there  is  nothing  in  either  that  may  be  regarded  as  diagnostic.  Neverthe- 
less, pain,  although  often  absent  in  thoracic  aneurysm,  should  lead  the 
physician  to  examine  the  patient  carefully  for  the  physical  signs  of  that 
lesion. 

Pain  is  also  of  importance  from  a  prognostic  standpoint,  and,  as  was 
wisely  observed  by  Walshe,  it  is  an  important  element  in  determining  early 
emaciation. 

(/)  Elndocarditis. — While  pain  is  not  considered  an  important  diag- 
nostic symptom  of  endocarditis,  nevertheless  it  is  a  not  uncommon  signal- 
symptom  of  the  disease,  in  that  it  is  often  the  first  phenomenon  directing 
attention  to  endocarditis  as  a  complication,  eg,,  of  inflammatory  rheuma- 
tism. It  is  associated  with  dyspnoea,  fresh  accession  of  fever,  excited  action 
of  the  heart,  etc.  Auscultation  will  discover  the  presence  of  murmurs,  or 
murmurs  additional  to  those  already  existing.  In  simple  endocarditis  the 
fever  is  not  of  high  grade.  It  is  otherwise  with  the  malignant  variety,  in 
which  the  temperature  assumes  the  characteristic  remittent  type  of  septic 
infection. 
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(^)  Vaivular  Affections  of  the  Heart.— Pain  has  no  diagnostic 
value  in  valvular  diseases,  as  it  may  be  present  in  any  variety.  It  is,  how- 
ever, by  far  more  commonly  observed  in  affections  of  the  aortic  orifice  than 
in  all  the  others  collectively, 

{k)  Angina  Pectoris* — It  is  with  angina  pectoris  that  the  character- 
istic praecordial  paroxysmal  pain  is  most  intimately  associated  in  the  pro- 
fessional mind  ;  so  much  so,  in  fact,  that  there  is  altogether  too  strong  a 
tendency  to  diagnose  tin's  disease,  or,  more  properly  speaking,  ''syndrome/' 
w^hen  another  condition  is  present,  basing  the  conclusion  solely  upon  the 
presence  of  pain.  In  angina  pectoris  the  paroxysm  is  of  sudden  onset ;  the 
pains  are  of  the  most  atrocious  character,  centreing  about  the  heart,  and 
extending  thence  into  the  neck  and  down  the  arms.  They  are  associated 
also  with  a  feeling  as  if  the  heart  was  held  in  a  vise  or  grasped  by  a  hand, 
and  with  the  most  intense  anguish.  The  face  becomes  pale  or  of  an  ashy 
hue,  the  extremities  become  cold,  and  respiration  is  embarrassed,  but  there 
is  no  dyspnoea.  In  a  short  time,  although  it  may  seem  hours,  the  par- 
oxysm ceases,  the  patient  breaks  out  into  a  cold  sweat,  and  is  left  in  a 
condition  of  profound  prostration.  The  pulse  may  exhibit  no  abnormalit>% 
while  in  other  cases  it  may  be  one  of  inordinately  high  tension.  Excep- 
tional cases  are  observed  in  which  the  pain  radiates  into  vcrj-  unusual  lo- 
caHties,  e.g.^  to  the  scapulae,  back  of  the  neck  and  occiput ;  or  still  more 
exceptionally  into  the  pelvis,  and  even  into  the  lower  extremities. 

In  some  in«?tances  the  onset  is  so  sudden  and  the  attack  so  severe 
that  a  fatal  termination  takes  place  before  there  is  an  opportunity  for  the 
pain  to  appear  {angimi  sine  doi&rc). 

The  main  difficulty  in  the  diagnosis  of  angina  pectoris  is  that  of  sep- 
arating it  from  the  hysterical  disorder, — psaido-aHgina.  The  latter  occurs 
in  females  at  the  age  favorable  to  the  incidence  of  hysterical  seizures  gener- 
ally. The  paroxysm  is  determined  by  the  ordinary  causes  of  hysterical 
paroxysms,  i\g,,  emotional.  The  constitutional  predisposing  causes  include 
those  of  debilitating  character,  as  anemia,  lactation,  overwork,  long-con- 
tinued worry,  etc.  Throughout  the  attack  the  patient  may  perform  move- 
ments of  a  most  evident  hysterical  character  ;  thus  with  the  severity  of  the 
pain  she  wrings  her  hands,  clutches  at  her  hair,  or  grasps  the  hands  of  a 
bystander.  There  may  even  be  hysterical  mental  manifestations,  such  as 
special  sense- delusions,  fears  of  this  or  that  danger,  but  never  the  peculiar 
anguish  or  terror  which  one  observes  in  true  angina  i>ectoris,  and  which, 
once  seen,  is  never  forgotten. 

Nor  should  angina  pectoris  be  confounded  with  cardiac  neuroses  de- 
pendent upon  the  excessive  use  of  tobacco  or  alcohol.  The  age  of  the 
patient  and  the  presence  of  other  symptoms  traceable  to  tiiis  addiction 
should  guard  against  error. 

Some  cases  of  angina  pectoris  in  which  the  vaso- motor  symptoms  pre- 
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dominate,  indeed  are  far  more  obtrusive  than  the  pain,  may  escape  recog- 
nition. Nevertheless,  even  in  these  some  of  the  characteristic  anxiety'  and 
pra^cordial  anguish  will  be  present.  The  vasomotor  symptoms  present 
usually  include  pallor  of  the  arms  almost  to  the  extent  of  a  local  syncope, 
sometimes  associated  with  coldness,  stiffness,  formication,  and  anaesthesia  ; 
or  the  reverse  condition,  local  asphyxia,  may  obtain,  and  the  arm  exhibit 
swellings  with  purplish  or  bluish  discoloration.  Attacks  of  this  character 
are  readily  produced  by  slight  exposure  to  cold,  even  the  washing  of  the 
hands  in  cold  water  being  capable,  in  the  predisposed,  of  provoking  a  par- 
oxysm. 

(/)  Myocarditis. — The  ordinary  pain  incident  to  chronic  myocarditis 
is  rarely  more  than  a  sense  of  uneasiness,  distress  or  anxiety.  Such  a 
symptom  is  common  very  early  in  the  course  of  the  affection,  before  the 
cardiac  weakness  has  become  pronounced.  There  may  be  an  assodated 
irritability^  of  the  heart,  as  evidenced  by  palpitation  and  tachycardia,  under 
slight  physical  and  emotional  provocations.  It  may  be  that  the  distress 
arising  from  these  latter  symptoms  occasions  as  much  suffering  as  actual 
pain.  It  is  not  uncommon  for  the  early  stages  of  myocarditis  to  exhibit 
attacks  of  intercostal  neuralgia.  The  diagnosis  is  based,  of  course,  upon 
the  physical  signs  of  weakened  myocardium, 

{J)  Bupture  of  the  Heart ;  HsBmopericardium.— This  accident  is 
manifested  clinically  by  the  sudden  incidence  of  pain  in  association  with 
pallor,  prostration,  and  collapse.  The  patient  dies  shortly  from  shock.  In 
some  few  cases  life  is  prolonged  for  a  few  hours,  in  which  case  dyspncea 
and  cyanosis  are  prominent  clinical  features. 

Paliiitation. — By  this  term  is  meant  a  rapid  and  forcible  action  of  the 
heart,  which  makes  itself  perceptible  to  the  patient  and  occasions  consider- 
able distress  and  suffering  thereby.  This  symptom  may  be  regarded  as 
physiological  when  it  results  from  prolonged  or  excessive  muscular  exer- 
tion, in  which  case,  notwithstanding  the  subjective  sensations  making  the 
cardiac  activity  evident  to  the  patient,  there  is  no  distress. 

The  attendant  phenomena  of  palpitation  will  vary  greatly  according  to 
the  severity  of  the  case.  Thus,  in  mild  ones,  there  may  be  but  a  slight 
sensation  of  fluttering  experienced  about  the  prafcordia,  associated  possibly 
with  a  slight  sense  of  sinking  at  the  epigastrium.  In  the  more  severe  ex- 
amples, the  throbbing  sensations  will  be  experienced  in  the  blood-vessels 
throughout  the  body,  especially,  however,  those  of  the  chest  and  head. 
In  such  cases,  moreover,  respiration  is  apt  to  be  embarrassed,  being  sighing 
or  irregular,  but  usually  without  dyspncea.  Sometimes  there  are  anxiety 
and  sense  of  constriction,  tinnitus  aurium,  headache,  vertigo,  general  ner- 
vous agitation,  and  tremor.  Vaso-motor  symptoms  may  attend,  as  exhibited 
by  flushing  and  sweats. 

Palpitation  is  a  paroxysmal   symptom,  the  attacks   of  which  usually 
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follow  some  cause,  generally  reflex  disturbance  by  reason  of  disease  in  some 
other  organ,  or  psychical  impressions,  especially  those  of  a  depressing 
character.  Those  cases  which  arise  from  slight  physical  exertion,  i,e.,  such 
as  would  not  be  operative  in  a  healthy  individual,  are  ordinarily  dependent 
upon  organic  disease  of  the  heart.  Each  individual  case  seems  to  have 
its  special  etiological  factors,  which  vary  but  little  from  time  to  time. 

As  already  stated,  palpitation  is  but  a  symptom,  and  in  no  sense  a 
disease.  It  may  result  from  disease  of  the  heart,  or  from  affections  of 
other  portions  of  the  body, — in  the  great  majority  of  cases  from  the  latter. 
There  is  no  organic  cardiac  affection  which  may  not  be  attended  by  it,  but 
in  such  cases  the  other  evidences  of  cardiac  failure  are  so  prominent  that 
the  palpitation  scarcely  engages  the  attention  of  the  patient.  The  physical 
signs  of  cardiac  disease,  as  murmurs,  hypertrophy  and  dilatation,  establish 
the  diagnosis. 

It  is  the  cases  originating  in  the  so-called  functional  diseases  of  the 
nervous  system,  however,  that  give  the  physician  the  most  trouble.  Such 
cases  are  oflen  spoken  of  as  cardiac  neurasthenia.  The  patient  permits  his 
mind  to  dwell  on  the  cardiac  distress,  conjuring  up  all  possible  horrible 
contingencies  as  the  result  of  his  illness.  Back  of  this  condition  of  the 
nervous  system  will  usually  be  found  the  ordinary  causes  of  neurasthenia, 
e.g.,  worry,  grief,  misfortune,  hardships,  overwork,  or  other  depressing 
agencies,  sexual  excesses,  anaemia,  indigestion  (gastric  neuroses),  sexual 
neuroses,  utero-ovarian  disease,  etc.  Among  these  neurasthenic  cases 
should  be  included  that  troublesome  class  of'  palpitations  occurring  at 
puberty  and  during  the  climacteric.  The  neurotic  foundation  is  necessary 
to  the  incidence  of  the  palpitation,  however  apparent  may  be  the  disease  in 
adjacent  viscera. 

Other  cases  seem  to  have  a  more  truly  reflex  origin,  the  paroxysms 
evidently  resulting  from  disease  of  the  stomach  or  pulmonary  affections. 
It  may  be  that  the  palpitation  may  ensue  upon  distention  of  the  stomach 
by  a  heavy  meal,  by  the  partaking  of  a  particular  article  of  diet  which 
habitually  disagrees,  or  by  distention  of  the  stomach  by  flatulence. 

Again,  we  may  observe  cases  originating  in  toxic  causes, — ^poisons 
produced  within  the  system,  as  lithaemia,  gout,  and  the  toxins  originating 
by  gastro-intestinal  indigestion.  Very  prolific  causes  of  palpitation  are 
found  in  excessive  use  of  alcohol,  tobacco  and  coffee. 

Other  symptoms  of  heart  disease  than  the  two  above  described  in  detail 
include  difficulty  of  breathing  (dyspnoea),  dropsy,  venous  congestion  of  the 
liver  leading  to  enlargement  of  that  organ,  congestion  of  the  lungs,  cough, 
diminished  secretion  of  urine,  albuminuria,  indigestion,  and  mental  slug- 
gishness. All  of  these  symptoms  may  be  studied  more  systematically  in 
connection  with  a  consideration  of  the  other  phenomena  of  disease  of  the 
various  viscera  to  which  they  are  more  directly  referred. 
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Sadden  Death  in  Heart  Diseases.— It  is  important  that  the  vic- 
tims of  heart  diseases  should  have  the  commonly-held  apprehensions  con- 
cerning the  liability  to  sudden  death  corrected.  While  any  case  of  disease  of 
the  heart  may  have  this  unfortunate  termination,  it  is  only  in  a  comparatively 
small  proportion,  and  these  distributed  among  few  pathological  lesions,  that 
a  sudden  termination  is  to  be  apprehended.  Among  the  valvular  diseases, 
those  of  the  aortic  orifice  are  the  only  ones  deserving  serious  consideration 
in  this  respect.  Lesions  at  other  orifices  may  terminate  with  unexpected 
suddenness  ;  but  in  each  case  of  this  character  it  will  be  found  that  there 
will  appear  numerous  symptoms,  giving  due  warning  of  an  approaching 
fatal  issue, — />.,  the  sudden  death  will  be  preceded  by  symptoms  of  rup- 
tured compensation. 

Among  other  than  valvular  lesions,  sudden  death  is  to  be  feared  in 
angina  pectoris,  chronic  myocardial  degenerations,  and  the  acute  nervous 
and  myocardial  lesions  complicating  the  infectious  diseases,  e.g.,  diphtheria 
and  typhoid  fever,  and  obstructions  of  the  coronary  arteries.  In  angina 
pectoris,  death  is  usually  preceded  by  the  praecordial  pain  and  other  symp- 
toms diagnostic  of  this  disorder,  and,  too,  only  after  the  patient  has  suffered 
from  other  attacks.  Exceptionally,  however,  death  succeeds  a  first  seizure  ; 
and  in  still  other  instances  the  fatal  issue  succeeds  the  advent  of  the 
symptoms  so  quickly  that  there  is  no  time  for  the  appearance  of  pain  (an- 
gina sine  dolore). 

In  cases  of  suddenly  fatal  myocardial  degeneration,  it  will  usually  be 
observed  that  the  unfortunate  result  is  often  brought  about  by  the  incidence 
of  causes  throwing  increased  work  upon  a  greatly-weakened  heart-muscle. 
Thus,  the  running  for  a  train,  sudden  exposure  to  an  intensely  cold  atmos- 
phere, especially  after  having  been  in  a  warm  room,  overloading  the  stom- 
ach, etc.,  may  constitute  important  exciting  causes.  In  many  of  these 
cases  there  will  be  found,  if  carefully  sought,  evidence  of  a  laboring  right 
ventricle  to  explain  the  serious  condition  of  the  patient. 

Aortic  aneurysm  may  have  a  suddenly  fatal  termination  owing  to  rup- 
ture of  the  sac.  This  may  be  preceded  by  profuse  haemoptysis,  or  the 
haemorrhage  may  be  concealed,  and  the  symptoms  of  collapse  only  present 
themselves. 

If  all  cases  of  heart  disease  are  carefully  studied,  the  clinician  can 
readily  determine,  with  but  few  exceptions,  those  which  are  liable  to  ter- 
minate in  a  sudden  fatality.  In  other  words,  careful  study  will  demonstrate 
that  sudden  death  from  heart  disease  is  seldom  unexpected. 
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Resume  of  the  Symptomatology  of  Such  Diseases 
of  the  Heart  and  Aorta  as  Have  Not  Been  Suf- 
ficiently Explained  in  the  Foregoing  Pages. 

1.  Aneurysm  of  the  Aorta, 

Aneur>'sm  of  the  aorta  may  be  either  fusiform  or  sacculated.  It  may 
involve  either  the  ascending,  transverse  or  descending  portion  of  the 
vessel,  or  it  may  be  limited  to  the  intra-  or  extra- pericardial  portion  of  the 
ascending  aorta.  In  each  locality  special  symptoms  or  clinical  signs  may 
be  produced,  ofttimes  leading  to  an  exact  topographical  and  pathological 
diagnosis,  and  yet,  in  too  many  instances,  so  obscure  as  to  enshroud  the 
recognition  of  aortic  aneurysm  in  the  greatest  obscurity. 

The  diagnosis  of  aneurysm  of  the  aorta  depends  upon  the  recognition 
of  a  tumor  exhibiting  pulsatile  expansion  in  the  area  of  the  chest  occupied 
by  the  aorta.  We  expect  dullness  on  percussion,  with  pulsation  within 
that  area  of  dullness.  Palpation,  moreover,  detects  a  systolic  thrill  in  prob- 
ably less  than  half  the  cases.  Auscultation  sometimes  discovers  a  systolic 
murmur  over  the  area  of  dullness.  This  murmur  is  so  frequently  absent 
in  the  course  of  aortic  aneurysm^  and  is  so  frequently  present  in  other  con- 
ditions, that  it  is  not  to  be  regarded  as  a  valuable  clinical  sign.  In  addition 
to  these  symptoms,  there  may  appear  any  of  the  following :  Inequality^  of 
the  pupils,  inequality  in  the  radial  pulses,  severe  pain  in  the  pra^cordium, 
radiating  into  the  left  arm  or  neck,  and  cedema  of  one  arm. 

The  Tumor, — The  presence  of  the  tumor  is  largely  dependent  upon  the 
relation  of  the  aneurysm  to  the  walls  of  the  chest ;  thus,  in  cases  of  aneu- 
^>^sm  of  the  ascending  aorta,  it  exerts  pressure  early  in  its  course  upon  the 
right  margin  of  the  sternum,  eroding  that  bone,  and  leading  to  its  appear- 
ance externally  at  the  level  of  the  second  or  third  costal  cartilages.  This 
tumor  is  hard  ;  indeed,  it  may  be  as  hard  as  any  solid  growth.  From 
the  latter,  however^  it  is  readily  differentiated  by  its  expansile  pulsation. 
Solid  tumors  lying  over  the  aorta  may  present  an  apparent  pulsation ,  /.<•., 
the  rise  and  fall  with  the  dilatation  and  contraction  of  the  underlying  vessel, 
but  there  is  never  the  expansile  pulsation  observed  in  aneurysm. 

The  Puhatkyn, — The  pulsation,  as  already  stated,  is  distinctly  expan- 
sile. It  may  be  detected  by  both  inspection  and  palpation.  In  the  early 
stages  of  the  disease,  when  it  is  illy -defined,  it  may  be  detected  by  placing 
the  patient  so  that  the  light  falls  obliquely  upon  his  chest,  w-hile  the  ob- 
server has  his  eyes  on  a  level  with  the  suspicious  locality. 

The  Thriii,' — The  thrill  of  aortic  ancury^sm  is  systolic  in  time  and 
vibratile  in  character.  It  is  often  absent,  especially  in  cases  in  w^hich  the 
tumor  is  filled  with  a  large  lamellated  clot.  It  is  especially  apt  to  be  present 
in  fusiform  aneurysms. 
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Tracheal  Tugging. — The  method  of  eliciting  this  symptom  has  been 
described  elsewhere.  Tracheal  tugging  is  almost  certainly  diagnostic  of 
aneurj^sm  of  the  aorta.  Its  absence,  however,  proves  nothing,  as  it  is  not 
invariably  present  in  the  disease  under  consideration.  Care  should  be  ob- 
serv^ed  not  to  confuse  it  with  a  pulsation  transmitted  from  the  vessels  of  tlie 
neck,  tracheal  tugging  being,  as  it  name  signifies,  '*  a  tugging  by  the 
trachea  "  in  response  to  the  pulsatile  retractions  of  the  aneurysmal  walls, 
A  true  tracheal  '*  tug  "  may  occasionally  be  observed  during  inspiration  in 
healthy  persons,  and  must  not  be  accepted  as  of  pathological  import. 

Peroission-Dtiiificss, — The  presence  of  dullness  on  percussion  will  de- 
pend upon  the  location  of  the  aneur>'sm.  When  the  latter  is  deeply  situ- 
ated, this  valuable  sign  will  be  absent.  When  the  tumor  lies  directly  be- 
neath the  thoracic  viall,  the  dullness  will  usually  manifest  itself  early,  and 
be  situated  over  the  upper  end  of  the  sternum  and  the  second  and  third 
right  intercostal  spaces.  Necessarily,  the  location  of  the  dullness  will  vary 
with  the  position  and  size  of  the  growth. 

The  Murmur, — This  symptom  is  so  frequently  absent,  and  of  so  un- 
certain a  character,  that  it  can  hardly  be  regarded  as  of  much  importance 
in  the  diagnosis  of  aortic  aneurysm.  I  take  the  trouble  to  refer  to  it  here, 
in  order  to  correct  prevalent  ideas  as  to  its  value. 

So  much  for  the  clinical  signs  of  aneut^'sm.  The  pressure-symptoms 
include  pain,  lar>^ngeal  paralyses,  inequalit>"  of  the  pupils,  pulmonary  symp- 
toms, and  inequality  of  the  radial  pulses.  Each  of  these  symptoms  has 
been  or  will  be  considered  elsewhere,  and  the  reader  is  referred  to  such 
paragraphs  for  their  study. 

According  to  the  situation  of  the  aneurysm,  symptoms  of  this  or  that 
character  predominate.  Thus,  in  aneurysm  of  the  ascending  aorta  and  first 
portion  of  the  arch,  the  physical  signs  are  pronounced.  Hence  we  speak 
of  the  disease  in  this  situation  as  the  aneur>*sm  of  physical  signs,  in  contra- 
distinction to  the  lesion  involving  the  last  portion  of  the  arch,  and  the  de- 
scending aorta,  which  maybe  described  as  the  aneurysm  of  pressure-symp- 
toms, 

Aneurysin  of  the  Ascending  Aorta. ^The  special  symptoms  of 
aneurysm  of  the  ascending  aorta  include  the  following:  (a)  Pulsating 
tumor  situated  beneath  the  second  and  third  right  costal  cartilages  and  the 
upper  end  of  the  sternum,  which  will,  according  to  the  direction  in  which  it 
exerts  pressure,  compress  the  superior  vena  cava,  the  upper  lobe  of  the 
right  lung  or  the  right  bronchus,  tlie  right  recurrent  lary^ngeal  ner\^e,  the 
pulmonary  arterj%  the  heart  itself,  or  the  inferior  vena  cava.  In  a  small 
percentage  of  cases  the  aneur>'smal  tumor  Is  found  to  the  left  of  the 
sternum. 

Aneurysm  of  the  Tranaverse  Portion  of  the  Arch  of  the 
Aorta. — Pressure -symptoms  are  prominent  in  aneurysm  of  the  transverse 
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portion  of  the  arch.  Owing  to  the  relatively  small  diameter  of  the  chest  in 
this  region,  pain  is  an  early  feature.  Pressure  upon  the  trachea  leads  to 
interference  with  respiration  as  exhibited  by  stridulous  breathing.  Some- 
times, however,  the  pressure  is  upon  the  left  bronchus,  which  condition  is 
made  evident  by  deficient  respiratory  murmur  on  that  side  and  lack  of  ex- 
pansion of  the  left  lung.  Dysphagia  is  sometimes  present,  and  is  due  to 
pressure  of  the  tumor  upon  the  oesophagus.  Tracheal  tugging  is  an  espe- 
cially important  sign  of  aneurysm  in  this  locality.  Laryngeal  symptoms 
are  also  prone  to  be  present,  asserting  themselves  as  a  loud,  clanging, 
brassy  cough,  or  a  disorder  of  phonation  from  paralysis  of  the  left  recur- 
rent laryngeal  nerve.  The  latter  may  be  present  without  any  disturbance 
of  function  discoverable  apart  from  the  laryngeal  examination.  Cases  have 
been  reported  in  which  this  recurrent  laryngeal  paralysis  constituted  for  a 
long  time  the  only  symptom  suggestive  of  the  presence  of  aneurysm. 

Aneurysm  of  the  Descending  Portion  of  the  Arch.— In  aneu- 
rysm of  the  descending  portion  of  the  arch  the  pain  arises  from  pressure 
upon  the  intercostal  nerves  and  from  erosion  of  the  bodies  of  the  vertebrae. 
Hence  it  assumes  the  type  of  intercostal  neuralgia  in  the  one  case,  and  is 
of  a  dull,  boring  character  near  the  spine  in  one  or  both  interscapular 
regions.  Physical  examination  may  show  a  pulsatile  tumor  posteriorly  in 
the  left  interscapular  region,  or,  in  its  absence,  a  dullness  on  percussion  in 
the  same  locality. 

Differential  Diagnosis  of  Aortic  Aneurysm.— Aortic  aneurysm 
is  sometimes  supposed  to  exist  when  the  condition  present  is  simply  a  mis- 
placement of  the  aorta  resulting  from  a  deformity  of  the  thorax,  usually  of 
rachitic  origin.  Scoliosis  is  always  present  in  such  cases.  The  diagnosis 
in  such  cases  is  based  upon  the  absence  of  any  abnormal  percussion-dull- 
ness other  than  that  arising  from  visceral  displacement,  the  absence  of  pain 
and  other  pressure-symptoms  of  aneurysm,  and  the  normal  character  of 
the  aortic  sound. 

Retraction  of  the  lung  may  give  rise  to  visible  or  palpable  pulsation 
to  the  right  of  the  sternum ;  but  such  palpation  is  not  expansile,  and  there 
is  no  increase  in  percussion-dullness  to  the  right  of  the  sternum.  There 
are  present,  moreover,  the  physical  signs  indicative  of  the  pulmonary  dis- 
order producing  said  retraction. 

Visible  and  palpable  pulsation  may  be  observed  to  the  left  of  the 
sternum,  owing  to  fibroid  disease  of  the  left  lung  uncovering  the  pulmo- 
nary artery.  The  absence  of  an  accentuated  aortic  second  sound  and 
pressure-symptoms,  and  the  physical  signs  of  pulmonary  fibrosis,  establish 
the  diagnosis. 

3.  Angina  Pectoris. 

The  clinical  study  of  angina  pectoris  has  been  very  much  hampered 
by  the  numerous  attempts  of  authorities  to  differentiate  a  true  and  a  false 
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variety  of  this  so-caJled  disease.  Inasmuch  as  the  complexus  of  symp- 
toms included  under  the  name  of  angina  pectoris  ma\%  as  is  universally 
acknowledged^  be  brought  about  by  a  variety  of  pathological  causes,  of 
which  calcification  of  the  coronary  arteries  is  the  chief,  it  is  best  to  study 
the  condition  as  a  symptom  complex,  and  forget  that  there  ever  has  been 
an  attempt  made  to  difierentiate  the  alleged  true  and  false  varieties.  The 
importance  of  these  preliminary  remarks  is  manifest  to  any  one  who  has 
studied  the  many  authorities  on  cardiac  diseases  and  has,  in  the  confusion 
of  ideas  therein  presented,  endeavored  to  reconcile  the  diversity  of  doc- 
trines taught.  To  me,  the  writings  of  Gibson  approach  the  truth  more 
closely  than  do  those  of  any  other  author. 

The  essential  feature  of  angina  pectoris  is  its  paroxysmal  nature,  and 
its  principal  symptom  is  the  prsecordial  pain  radiating  over  the  chest  and 
even  down  the  arms,  associated  with  a  sense  of  impending  death.  It  is  a 
mistake,  however,  to  regard  the  pain  as  always  of  severe  character.  Such 
it  is  in  many,  perhaps  the  majority,  of  instances.  To  say  that  it  is  always 
severe  is  placing  too  great  limitations  upon  our  study  of  the  subject 
from  a  practical  standpoint.  It  has  been  my  misfortune  to  have  seen  a 
number  of  cases,  all  ending  in  sudden  death,  in  which  the  paroxysms  were 
associated  with  a  sense  of  constriction  about  the  heart  and  more  or  less 
anguish,  brought  on  by  exertion  ofttimcs  but  slight,  the  patient  enjoying 
comparative  comfort  during  the  interparoxysmal  period.  The  intensity  of 
suffering  in  individual  instances  presented  aU  grades  of  severity,  so  that  it 
is  fair  to  assume  that  symptomatic  differences  originated  not  in  variet>^  of 
pathological  conditions  so  much  as  in  differences  of  temperament  and  the 
progress  of  the  disease. 

The  sense  of  impending  dissolution  seems  to  be  as  important  a  symp- 
tom as  the  pra::cordial  pain.  Indeed,  from  a  diagnostic  standpoint  it  may 
be  more  so.  Certain  it  is  that  no  condition  manifests  it  more  strikingly  than 
does  angina  pectoris. 

While  the  respirations  are  shallow  during  the  attack,  there  is  no  diflfi- 
culty  of  breathing,  for  the  patient  can,  on  request,  take  a  full  inspiration. 
The  respiratory  disturbance  seems  to  be  produced  by  the  fear  that  free 
efforts  at  breathing  will  aggravate  the  pain. 

The  countenance  of  the  patient  is  consistent  with  the  mental  anxiety 
and  sense  of  impending  death.  To  use  the  words  of  Gibson,  *'  it  usually 
betokens  unutterable  anguish  and  fearful  anticipation." 

There  is  no  characteristic  state  of  the  pulse  in  angina  pectoris.  At- 
tempts to  differentiate  true  from  false  angina  pectoris  have  been  based  upon 
this  symptom  :  When  pulse-tension  is  found  to  be  high,  it  is  assumed  that 
the  attack  has  been  brought  about  by  this  circulatory  condition  ;  the  in- 
creased vascular  pressure  is  assumed  to  be  the  primary  condition,  the  an- 
gina pectoris  being  a  result.     A  careful  study  of  cases  of  angina  pectoris 
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will  show  that  most  of  the  patients  have  arterio-sclerosis  in  some  d^ref 
and  of  this,  increased  vascular  pressure  is  a  common  attendant  And  s 
we  find  high  tension  the  usual  condition  of  the  pulse  during  the  paroxysm 
Nevertheless,  there  are  many  cases  in  which  the  pulse  is  weak,  irregular,  < 
rapid. 

The  position  assumed  by  the  patient  will  vary  according  to  the  d 
cumstances  attending  the  seizure.     If  taken  while  standing  or  walking, 
speedily  seeks  a  place  for  support ;  if  in  bed,  he  sits  up,  with  body  be 
forward. 

In  describing  the  so-called  pseudo  angina  pectoris,  it  seems  to  me  H 
the  acceptance  of  the  four  varieties  of  this  condition  as  tabulated  by  G 
son  will  greatly  simplify  the  clinical  study  of  the  subject. 

(a)  Reflex  angina  pectoris,  in  which  the  attacks  are  precipitated 
some  irritation,  generally  in  the  gastro-intestinal  tract,  though  they  m 
also  arise  from  pulmonary  and  nervous  conditions.     In  nearly  all  such  cas 
careful  examination  will  discover  pronounced  evidences  of  myocardial  a 
arterial  degeneration. 

(d)  The  vaao-motor  angina  pectoris  of  Nothnagel,  characteri: 
by  "  sudden  onset  of  coldness,  or  lividity  of  the  extremities,  often  assoda 
with  profound  perspiration  and  attended  by  severe  cardiac  pain,  along  Mi 
palpitation  and  feelings  of  faintness."  Those  cases,  likewise,  are  prone 
present  clinical  evidence  of  cardio-vascular  degeneration. 

{c)  Neuraathenic  angina  pectoris,  which  is  really  not  angina  ( 
toris  in  any  sense  of  the  term,  but  may  well  be  mentioned  here  from 
standpoint  of  practical  diagnosis.  The  pain  is  often  severe,  and  there  ' 
be  a  sensation  of  fluttering  and  faintness.  But  the  temperamental  peculi 
ties  of  the  patient  and  the  stigmata  of  neurasthenia  render  the  diagn< 
easy.  It  must  not  be  forgotten,  however,  that  neurasthenics,  especially  th 
of  gouty  or  lithaemic  type,  may  acquire  angina  pectoris  as  may  the  ordin 
individual. 

(d)  Hysterical  angina  pectoris  is  likewise  not  angina  pectc 
Cases  receiving  this  designation  are  better  termed  mastodynia.  The 
tient  is  usually  a  young  woman.  The  paroxysm  is  brought  about  by  s< 
emotional  cause.  She  clutches  at  the  heart  and  cries  energetically  Vi 
out  respiratory  embarrassment ;  indeed,  the  very  activity  of  her  movem< 
arc  inconsistent  with  the  dread  disease  from  which  she  is  alleged  tc 
suffering. 

Attacks  of  angina  pectoris  vary  greatly  in  duration.  In  many 
stances  the  symptoms  pass  away  within  a  few  minutes,  />.,  as  soon  as 
exciting  cause  can  be  removed.  The  majority  of  cases  do  not  conti 
more  than  five  or  ten  minutes.  Exceptionally,  the  symptoms  last  for 
eral  hours.  Death  may  take  place  almost  immediately  ;  usually,  howc 
not   until   several   attacks   have  appeared.     The   interparoxysmal  stat 
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health  will  \^r>^  Authorities  seem  to  teach  that  tt  is  up  to  the  standard 
observ^ed  in  epilepsy,  with  which  disease  it  has  been  compared.  Careful 
clinical  investigation,  I  am  satisfied,  will  discover,  in  nearly  all,  the  signs 
and  symptoms  of  cardio -vascular  degeneration. 

Etiological  factors  have  some  slight  bearing  upon  the  diagnosis, 
although  the  clinical  history  of  the  disease  is  sufficiently  distinctive.  They 
include  long-continued  mental  and  physical  strain,  heredity,  the  degenera- 
tive period  of  life  (after  the  age  of  fifty),  sex  (males  being  especially  liable), 
gout,  diabetes,  alcohol,  tobacco,  tea,  coffee  (the  latter  two  to  but  a  slight 
extent),  syphilis  (by  reason  of  its  influence  in  producing  arterial  degencra* 
tion),  and  the  infectious  diseases,  notably  influenza  and  typhoid  fever. 

Some  paroxysms  appear  without  the  inter\^ention  of  an  exciting  cause. 
In  the  majority,  some  physical  exertion  or  mental  emotion,  pleasant  or 
otherwise,  is  the  exciting  factor.  With  the  progress  of  the  case  it  seems 
that  slight  causes  become  more  readily  operative. 

3.  Myocartlitis, 

In  the  following  pages  it  is  the  intention  of  the  author  to  include 
under  the  term  of  myocarditis  all  those  numerous  cases  having  cardiac 
weakness  as  a  characteristic  feature.  From  a  pathological  standpoint,  such 
a  course  may  be  open  to  strong  criticism  ;  but  inasmuch  as  the  clinical 
features  presented  bear  strong  similarities, — so  strong,  indeed,  as  to  make 
them  indistinguishable  at  times, — it  seems  to  have  the  merit  of  practica- 
bility. The  various  pathological  conditions  thus  included  are  simple  car- 
diac weakness,  cardiac  atrophy,  fatty^  infiltration,  fatty  degeneration,  and 
acute  and  chronic  myocarditis. 

Simple  Cardiac  Weakness,— This  term  is  meant  to  convey  the 
idea  of  a  heart  weak  in  function,  yet  possessing  no  discoverable  alterations 
in  structure.  Many  of  these  are  examples  of  congenital  inadequacy,  the 
organ  being  abundantly  able  to  perform  its  duties  as  long  as  no  extra  de- 
mand is  made  upon  it.  As  soon,  however,  as  sych  extra  work  is  at- 
tempted, it  yields,  and,  if  relief  is  not  soon  obtained,  undergoes  dilatation. 
As  an  acquired  condition,  it  may  follow  any  of  the  causes  which  produce 
degenerative  changes  in  the  myocardium  ;  and  this  fact  suggests  that  the 
simple  weak  heart  is,  after  all,  but  a  mild  example  of  one  of  the  degenera- 
tive affections  to  be  described  hereafter.  These  causes  include  the  specific 
infectious  fevers,  prolonged  exertion,  alcoholic  excesses,  the  various  ana;- 
miaSi  and  inadequate  nutrition. 

The  congenital  cases  are  characterized  clinical ly  by  their  general  sys- 
temic weakness.  The  acquired  cases  present,  in  addition  to  the  debility 
produced  by  the  primary  disorder,  well-marked  breathlessness  on  slight  ex- 
ertion, and  palpitation,  sometimes  associated  with  faiotness,  and  even  attacks 
of  syncope.     The  state  of  the  pulse  well  indicates  that  of  the  heart.     There 
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is  evident  tendency  to  venous  stasis,  especially  in  cold  weather.     Physic 
examination  gives  every  evidence  of  impaired  cardiac  power. 

Oardiac  Atrophy. — By  this  term  is  meant  a  diminution  in  the  weig 
of  the  heart  by  reason  of  atrophy  of  its  muscular  structure.  There  a 
congenital  cases  in  which  the  muscle,  as  far  as  present,  is  normal  in  stru 
ture,  but  deficient  in  quantity.  Most  of  the  cases  coming  under  this  cat 
gory  exhibit  other  evidences  of  impaired  development,  especially  childis 
ness.  **  Infantilism  "  is  a  good  general  term  to  describe  such  cases.  T 
acquired  cases  may  result  from  syphilis,  cancer,  tuberculosis,  diabetes,  a 
other  wasting  diseases.  Clinically,  atrophy  of  the  heart  presents  the  syn: 
toms  of  the  primary  affection  with  the  physical  signs  attendant  upon 
small  heart  with  empty  arteries  and  low  blood-pressure.  Care  must 
observed  lest  the  physical  signs  of  pulmonary  disease,  as  emphysema,  cai 
a  simulation  of  those  produced  by  cardiac  atrophy. 

Patty  Infiltration  of  the  Heart,— The  etiological  (actors  of  fatty 
filtration  of  the  heart  include  heredity,  the  degenerative  period  of  life  (al 
the  age  of  forty-five  years),  lack  of  exercise  and  fresh  air,  excessive  eati: 
and  the  abuse  of  alcohol. 

In  patients  suffering  from  this  complaint  the  deposition  of  fat  is  ; 
limited  to  the  region  of  the  heart  by  any  means,  but  is  widespread.     1 
oppression  of  breathing  from  which  they  suffer  is  usually  attributed  by 
patient  to  his  inordinate  weight.     There  is  frequently,  as  in  other  case 
cardiac  insufficiency,  faintness  and  vertigo.     The  heart  is  usually  foi 
somewhat  enlarged  and  feeble  in  its  action.     The  liver  is  likewise  enlarg 
The  digestive  functions  are  usually  good.     The  physician  ordinarily  fi 
considerable  difficulty  in  determining  the  condition  of  the  heart.     The  g 
deposit  of  fat  in  the  thoracic  walls  makes  the  percussion-signs  uncertain 
well  as  muffling  the  heart-sounds  to  auscultation.     Notwithstanding  the 
feeblement  of  heart-sounds  thus  occasioned,  it  will  be  noted  that  the 
sound  especially  is  affected  ;  indeed,  it  may  be  replaced  by  systolic  mum 
over  both  sides.     Irregular  action  is  sometimes  observed,  and  there  ma; 
modifications  of  the  Cheyne-Stokes  type  of  breathing.     With  failing  pc 
of  the  heart  may  come  oedema  of  the  lungs,  deficient  urination,  drowsir 
etc.     The  diagnosis  depends  upon  a  recognition  of  weak  cardiac  actio 
association  with  obesity. 

Cases   of  fatty  infiltration   are  progressive   unless  cured  by  suit 
treatment.     It  is  possible  for  the  condition  to  terminate  suddenly  in  de; 

Pfitty  Degeneration  of  the  Heart.— This  is  a  far  more  serious 
dition  than  that  above  considered.  Men  are  more  likely  than  women  t 
its  victims,  and  hereditary  predisposition  is  an  important  factor.  It  is  i 
frequently  observed  during  the  degenerative  period  of  life,  although  c 
have  been  reported  as  occurring  in  the  very  young.  Sedentary  habits 
alcoholic  excesses  are  also  frequent  etiological  factors.     The  determi 
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causes  of  fatty  degeneration  are  found  in  inadequate  blood-supply  and  les- 
sened work  of  the  heart,  the  latter  through  sedentar}^  habits.  Under  the 
former  may  be  mentioned  the  many  varieties  of  ansemia,  the  different  ca- 
chectic disorders,  including  cancer,  syphilis  and  tuberculosis,  scurvy,  gout, 
interstitial  nephritis,  etc..  and  many  of  the  acute  infections,  as  typhoid  fever, 
diphtheria,  variola,  erysipelas,  typhus,  septic^-emia,  etc. 

The  symptoms  of  fatty  degeneration  of  the  heart  are  so  poorly  defined 
that  it  is  impossible  to  diagnose  the  condition  with  certainty,  although  one 
may,  as  a  rule,  safely  infer  its  presence  under  certain  circumstances.  The 
greatest  difficulty  is  encountered  in  differentiating  it  from  chronic  myocar- 
ditis, the  clinical  phenomena  of  which  are  practically  identical  with  those  of 
fatty  degeneration.  The  symptoms  of  cardiac  insufficiency  are  usually 
pronounced.  Unlike  fatty  infiltration,  the  digestive  functions  are  impaired, 
the  appetite  being  poor  and  dyspeptic  symptoms  present.  The  patient  ex- 
periences uneasy  sensations  referred  to  the  pra^cordia.  It  may  be  that  these 
sensations  amount  to  actual  pain,  and  suggest  the  presence  of  a  condition 
allied  to  angina  pectoris.  Sometimes  morbid  sensations  are  described  as 
"flutters,'*  **  stammers,'*  **  stoppages,"  indicating  the  subjective  equivalents 
of  arrhythmia.  There  is  no  conventional  pulse*characteristic  in  fatty  de- 
generation, unless  it  be  weakness.  In  the  majority  of  cases  it  is  rapid,  and 
of  low  tension ;  in  a  minority,  especially  in  cases  running  a  very  chronic 
course  and  in  old  subjects,  it  is  abnormally  slow.  The  apex-beat  is  barely, 
if  at  all,  discernible  by  palpation.  When  present,  it  gives  the  impression  of 
a  short,  feeble  tap.  Sometimes  there  is  only  a  weak  impulse  felt  at  the 
lower  end  of  the  sternum  at  its  left  border.  The  outlines  of  the  heart»  as 
discovered  by  percussion,  are  not  altered  unless  dilatation  has  set  In.  The 
first  sound  is  greatly  enfeebled  ;  indeed,  it  may  be  barely  discernible.  The 
urine  is  generally  greatly  diminished  in  quantity,  and  may  contain  albumin 
and  casts. 

Fatty  degeneration  usually  pursues  a  chronic  course,  progressing  to 
complete  cardiac  failure.  Sudden  death  is  not  uncommon  under  the  stress 
of  some  slight  exertion. 

Acute  Myocarditis.— This  is  always  a  secondary  affection,  resulting 
for  the  most  part  from  constitutional  or  acute  infectious  diseases,  as  typhoid 
fever,  diphtheria,  septicaemia,  or  inflammatory  rheumatism.  The  diagnosis 
of  the  affection  is  attended  by  the  greatest  uncertainty.  One  can  only  infer 
its  presence  when  the  symptoms  of  failing  heart-action  complicate  one  of 
the  acute  infections  which  are  known  to  be  capable  of  producing  it.  It 
usually  runs  a  rapidly  fatal  course. 

Ohrooic  Myocarditis. — Under  this  term  is  now  included  a  large 
class  of  affections  resulting  in  increased  connective-tissue  formation  in  the 
myocardium,  with  degeneration  of  the  muscular  fibres.  It  is  only  within 
recent  years  that  these  cases  have  receiv^ed  careful  clinical  and  pathological 
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study,  so  that  it  cannot  be  said  that  we  are  in  a  position  to  make  positive 
diagnoses  during  the  life  of  the  patient.  In  a  general  way  it  may  be  statec 
that  the  blood-supply  of  the  myocardium  is  rendered  deficient  by  reasoi 
of  endarteritis,  thrombosis,  embolism,  etc.,  in  the  majority  of  cases.  Mos 
of  the  examples  of  this  disease  are  observed  in  men  who  have  passei 
middle  life,  especially  those  whose  hearts  have  been  subjected  to  inordinat 
physical  strain,  as  by  excess  in  athletics  and  laborious  occupations.  Alcohc 
is  an  undoubted  predisposing  cause.  Most  cases  are  associated  with 
generalized  arterio-sclerosis ;  hence  the  disease  is  sometimes  referred  to  a 
'*  gouty  heart.**  Chronic  toxaemiae,  notably  lithaemia  and  syphilis,  muj 
also  be  borne  in  mind  as  prolific  causes. 

The  importance  of  syphilis  in  the  production  of  chronic  disease  of  th 
myocardium  is  not  sufficiently  appreciated.  A  careful  study  of  the  subje< 
demonstrates  that  syphilis  may  cause  myocarditis  in  three  ways :  (a)  B 
the  production  of  a  chronic  arteritis  with  secondary  myocardial  fibrosif 
(6)  by  the  formation  of  gummatous  tumors,  which  are,  in  turn,  surroundc 
by  connective-tissue  formation  ;  {c)  and  by  a  chronic  diffuse  myocarditi 
itself  essentially  of  syphilitic  nature. 

The  symptomatic  features  of  the  disease  are  not  sufficiently  chara 
teristic  to  make  them  a  reliable  guide  in  establishing  a  diagnosis.  Oi 
must  depend  also  upon  the  history  of  the  case,  the  alleged  etiologic 
factors,  and  the  associated  conditions.  Among  the  earlier  symptoms  w 
be  found,  at  times,  a  remarkable  cardiac  irritability,  so  that,  under  the  infl 
ence  of  slight  stimuli,  pronounced  degrees  of  tachycardia  may  superven 
The  patient  may  complain  of  palpitations,  flushes,  breathlessness  on  slig 
exertion,  and  even  anginoid  seizures.  There  is  usually  abundant  eviden 
of  vascular  changes.  The  temporal  arteries  are  tortuous  and  have  thic 
ened  walls.  The  radial  arteries  are  thickened,  and  there  is  increased  vase 
lar  pressure.  In  the  late  stages  of  the  disease  the  pulse-tension  will 
found  to  be  diminished.  There  is  nearly  always  more  or  less  cardiac  dilal 
tion.  In  the  early  stages  of  the  disease  the  auscultatory  signs  are  the 
usually  attendant  upon  arterio-sclerosis  ;  with  diminution  of  tension  and  t 
advent  of  dilatation  they  become  those  of  cardiac  failure.  The  urine  -^ 
nearly  always  show  the  evidences  of  chronic  interstitial  nephritis. 

4.  Pericarditis. 

This   affection  being   practically  always  a  secondary  affection,  it 
necessary  for  its  diagnosis  that  we  obtain  a  history  of  one  of  the  conditio 
giving  rise  to  it.     In  the  majority  of  cases  this  will  be  found  to  be  aci 
inflammatory    rheumatism,    the    manifestations    of  which    are    usually 
prominent  as  to  make  it  hardly  possible  for  them  to  escape  detection. 

Exceptions   to  this   latter  statement  are  to   be  found  in  those  n 
instances  in  which  the  pericarditis  itself  is  the  first  clinical  evidence  of  t 
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existence  of  the  rheumatic  poison.  The  various  infectious  diseases,  though 
less  frequently  obsen'ed  as  the  cause  of  acute  pericarditis,  are  nevertheless 
important  etiological  factors.  In  the  order  of  their  frequency  of  action, 
they  are  tuberculosis,  pneumonic  fever,  typhoid  fever,  variola,  scarlatina, 
septicaemia,  and  pyaemia.  Scurv}\  traumatism,  Bright's  disease,  haE^mo* 
philta,  leucocytha;mia,  diabetes,  and  cirrhosis  of  tiie  liver  are  occasional 
causes. 

The  clinical  picture  of  acute  pericarditis  is  a  most  varied  one.  There 
are  instances  in  which  the  disease  runs  its  entire  course  without  a  symptom, 
unless  we  except  the  physical  signs,  which  escape  attention  because  the 
rational  symptoms  are  such  as  not  to  suggest  the  presence  of  cardiac  diffi- 
culty, and  therefore  lead  to  a  failure  to  make  proper  physical  exami- 
nations. Indeed,  it  may  be  stated  that  the  majorit}'  of  cases  of  the 
disorder  are  detected  only  because  the  physician,  knowing  that  the  patient 
suflering  from  a  malady  capable  of  producing  cardiac  disease,  makes  daily 
systematic  investigation  of  the  action  of  the  heart.  Of  the  subjective 
symptoms,  pain  is  the  most  prominent.  It  is  not  apt  to  be  severe,  and 
may  frequently  be  mistaken  for  myalgia  or  intercostal  neuralgia.  Palpita- 
tion is  often  present.  It  is  usually  of  mild  character,  but  it  may  be  so 
prominent  as  to  amount  to  an  actual  delirium  cordis.  In  the  latter  case  it 
is  found  only  in  well-advanced  cases,  in  which  there  is  probably  co-existent 
disease  of  the  cardiac  structure  itself  Sometimes  there  is  dyspnoea. 
Fever  is  not  liable  to  be  a  prominent  feature.  Occasionally  the  lary^ngeal 
nerv^es  are  involved,  in  which  case  aphonia  may  be  associated.  The  im- 
portant physical  signs  include  the  pericardial  friction-murmur  in  the  initial 
stages,  and  the  alterations  in  the  area  of  percussion-dullness  later,  when 
effusion  has  taken  place.  For  a  more  complete  discussion  of  these  symp* 
toms  the  reader  is  referred  to  preceding  pages  in  this  chapter 


i>.  EiicloearditiB. 

We  recognize  two  varieties  of  endocarditis,  namely  :  (a)  Acute  simple 
endocarditis,  and  (b)  Malignant,  ulcerative,  or  septic  endocarditis, 

(a)  Acute  Simple  Endocarditis,— This,  in  the  vast  majority  of 
cases,  is  rheumatic  in  origin,  occurring  as  one  of  the  phenomena  of  acute 
articular  rheumatism  in  about  25  per  cent,  of  the  cases  of  that  disease.  It 
seems  to  be  especially  liable  to  attack  children,  the  percentage  of  endocar- 
ditis in  the  rheumatic  fever  at  that  period  of  life  being  estimated  as  high  as 
65  to  80  per  cent.,  by  different  authorities.  The  intensity  of  the  primary 
disorder  seems  to  bear  no  relation  whatever  to  the  incidence  of  the  endo- 
carditis, although  Gibson  has  claimed  that  the  severe  cases  of  rheumatic 
fever  are  especially  liable  to  be  associated  with  endocarditis  of  a  high  grade 
of  severit}'.  Rheumatic  fever  being  such  an  important  cause  of  acute  en- 
docarditis has  led  to  the  ignoring  of  other  agencies  which  may  produce 
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lesions.  The  symptoms  of  septic  endocarditis  differ  from  the  simple  variety 
mainly  in  the  presence  of  the  profound  constitutional  disturbance  and  the 
greater  severity  of  the  local  phenomena,  which  are  usually  dependent  upon 
involvement  of  almost  the  entire  myocardium.  The  classification  of  types 
of  septic  endocarditis  into  typhoid,  pyaemic,  cardiac  and  cerebral,  is  based 
upon  the  general  character  of  the  clinical  phenomena.  The  typhoid  types 
of  cases  are  not  infrequently  mistaken  for  typhoid  fever,  from  which  they 
may  be  distinguished  by  the  repeated  chills,  the  irregularity  of  the  fever, 
the  absence  of  the  Widal  reaction,  and  the  presence  of  physical  signs  indi- 
cating serious  cardiac  derangement. 

The  pyaemic  cases  are  associated  with  all  the  characteristic  phenomena 
of  pyaemia, — chills,  fever  and  sweat  succeeding  each  other  with  the  irregu- 
larity belonging  to  that  disease.  Associated  with  these  are  the  physical 
signs  of  endo-  and  myocarditis. 

The  cardiac  cases  give  a  history  of  long-standing  valvular  disease. 
The  advent  of  septic  endocarditis  is  marked  by  evidences  of  renewed  car- 
diac disturbance,  associated  with  the  irregular  fever  characteristic  of  septic 
and  pyaemic  processes. 

In  the  cerebral  cases  the  symptoms  relate  almost  exclusively  to  the 
brain,  and  include  headache,  delirium,  and  other  phenomena  suggestive  of 
meningitis. 

The  clinical  course  of  septic  endocarditis  is  remarkable  for  the  fre- 
quency with  which  serious  symptoms,  due,  for  the  most  part,  to  embolism, 
appear.  These  vary,  of  course,  according  to  the  artery  obstructed.  Should 
one  of  the  cerebral  vessels  be  affected,  paralysis  or  convulsions  appear ;  in 
case  the  pulmonary  vessels  are  favored,  respiration  is  suddenly  embarrassed. 
To  enumerate  all  the  symptoms  possible  as  secondar>'  to  embolism  in  this 
disease  is  a  manifest  impossibility. 

Enlargement  of  the  spleen  and  nephritis  arc  practically  always  present 
in  malignant  endocarditis. 

The  prognosis  is  absolutely  unfavorable. 


CHAPTER  XIV. 
THE  URINE. 

Notwithstanding  the  valuable  information  to  be  derived  from  < 
cal  and  microscopical  examination  of  the  urine,  the  author  is  convince 
these  examinations  are  only  exceptionally  made  to  the  best  advantage 
deficiency  lies  in  the  fact  that  physicians  limit  themselves  to  search! 
the  presence  of  pathological  products,  ignoring  deficiency  or  excess  c 
stituents  present  in  all  normal  urines.  In  other  words,  the  functior 
tivity  of  the  kidneys  is  ignored  in  too  many  urinary  examinations. 

Of  the  functions  of  the  kidneys  we  know  positively  that  they  p 
one  that  is  excretory.  Of  late,  certain  data  obtained  from  laboratc 
periment,  confirmed  to  a  certain  extent  by  clinical  observations,  ir 
that  the  kidneys  are  also  organs  of  internal  secretion. 

Acting  as  excretory  organs,  it  is  the  function  of  the  kidneys  to 
nate  a  .standard  quantity  of  urine,  holding  in  solution  a  standard  qi 
of  excrementitious  materials.  Under  the  influence  of  diet,  exercise 
perature,  etc.,  the  chemical  processes  of  the  kidneys  lead  to  modifi< 
or  variations  from  the  standard  quantities,  but  in  health  these  are  i 
within  circumscribed  limits.  Failure  to  appreciate  these  facts  is  a  fr 
cause  of  inability  to  discover  the  presence  of  kidney  disease. 

Again,  it  may  be  stated  that  urinary  examinations  are  not  con 
with  a  thorough  idea  as  to  the  information  obtainable.  Through  th 
may  obtain  positive  evidence  of  actual  disease  of  the  kidneys  them 
positive  information  confirming  suspicions  as  to  disease  of  other  c 
and  negative  information  leading  us  to  exclude  certain  conditions  eii 
the  kidneys  themselves  or  of  other  viscera. 

I.  Daily  Quantity  of  Urine.— The  normal  daily  quantity  o 
is  fifty  fluid  ounces,  or  1 500  cubic  centimetres.  The  normal  daily  qi 
for  the  new-born  infant  ranges  from  eight  to  twelve  ounces.  The  stal 
to  the  effect  that  the  daily  quantity  varies  normally  according  to  1 
ality  has  been  made.  This  is  undoubtedly  true  if  the  habits  of  a  pec 
regards  physical  activity  and  diet  are  considered.  The  authority  f< 
statement*  places  the  average  daily  quantity  in  the  United  States  a* 
ounces  in  men  and  but  thirty-three  ounces  in  women.  The  freest 
tion  usually  takes  places  in  the  afternoon  ;  somewhat  less  during  th 
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not  been  paid  to  this  last-mentioned  point,  because  in  certain  organic 
renal  diseases  the  night*s  urine  is  nearly  always  greater  in  quantity  than 
the  day's  urine. 

Departures  from  the  normal  standard  of  quantit>%  when  not  habitual, 
are  consistent  with  health.  Thus  a  discharge  of  eighty  ounces  occurring 
occasionally  may  be  taken  as  no  evidence  of  ill -health.  The  influences 
which  alter  the  daily  quantity  of  urine  include  diet,  drink,  temperature,  ex- 
ercise, mental  processes,  and  age. 

Some  foods  are  diuretic,  notably  those  containing  a  large  quantit>*  of 
water,  as  watermelons  and  succulent  fruits. 

The  drinking  of  large  quantities  of  liquid,  especially  pure  water,  pro- 
motes a  free  passage  of  urine. 

Hot  weather  and  violent  exercise,  by  producing  profuse  sweating,  lessen 
urinary'  excretion  by  reason  of  the  elimination  of  water  by  the  skin,  leaving 
less  to  l>e  taken  up  by  the  kidneys. 

Mental  emotions,  as  grief,  anger,  etc.,  are  not  uncommonly  associated 
with  or  followed  by  free  diuresis. 

The  quantity-  of  urine  passed  may  be 

a.  Increased  (Polyuria). 

b.  Decreased  or  suppressed  (Oliguria). 

(a)  Polyuria  may  result  pathologically  from  the  following  conditions  : 
i.  DiabfU's  insipidus  or  mellitHS.     The  quantity  of  urine  in  these 
conditions  is  always  verj'  large,  in  extreme  cases  of  dia- 
betes  mellitus   amounting  to   as   much  as  400  or  more 
ounces  daily. 

ii.  Incremed  arterial  tension^  whether  dependent  upon  cardiac 
hypertrophy  or  interstitial  nephritis.  In  the  latter  condi- 
tion a  general  arterio-sclerosis  is  generally  associated. 
The  quantity  of  urine  passed  reaches  70  to  100  ounces. 
In  one  case  following  a  temporary  suppression  it  reached 
280  fluid  ounces. 

iii.   In  the  early  stages  o\  iardactous  or  waxy  kidney. 

iv.  During  the  stage  of  contJolescence  from  many  acute  diseases^ 
the  increased  flow  being  due  to  the  tissue*changes  attend- 
ing the  progress  towards  health. 

V.  In  dropsy  or  cases  with  serous  accumulation,  as  pleurisy  with 
effusion,  the  daily  quantity  often  goes  above  too  ounces. 
The  resorption  of  the  accumulation  and  an  associated  in- 
crease in  the  arterial  pressure  are  the  main  causative 
factors  of  this  polyuria. 

vi.  In  hysterical  seizures,  as  a  terminal  symptom  of  the  attacks, 

vii.  After  anger  or  emotional  disturbances  of  any  kind, 
viii.  After   epileptic   seizures   or   in    the    course   of    some   cases 
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of  brain  disease,  especially  when   the   cerebellum  is  in- 
volved, 
ix.  After  the  taking  of  food  containing  large  quantities  of  sugar. 
X.  After  the  exhibition  of  certain  drugs^  notably  theobromin 

calomel,  digitalis,  the  salts  of  potash,  etc. 
xi.  Phosphatic  diabetes, 
(6)  Oliguria  occurs  in  the  following  conditions  : 

i.  In  various  acute  diseases  of  the  kidneys.     In  acute  nephriti 

of  scarlatina,  or  pregnancy,  or  in  the  late  stages  of  the  dif 

ferent  varieties  of  chronic  nephritis,  it  may  amount  to  ab 

solute  suppression. 

ii.  In  chronic  Bright' s  diseases,  though  not  usually  until  the  ad 

vanced  stages, 
lii.  In  cases  of  disease  attended  by  marked  dehydration  of  th 

tissues,  as  by  diarrhoea,  vomiting,  sweating,  etc. 
iv.  In  neurasthenic  states,  the  deficient  urination  in  these  bein 

the  result  of  defective  tissue  metabolism. 
V.  In  mechanical  impedifnents  to  tfu  escape  of  urine  from  one  c 
both   kidneys,  as  in  ureteral  obstruction   by  a  calculu 
Such  cases  are  not  infrequently  attended  by  hydronephn 
sis ;  and,  as  already  stated  on  another  page,  the  course 
the  illness  is  characterized  by  periods  of  increased  urinai 
flow,  during  which  the  renal  tumor  diminishes  in  size, 
vi.   Cirrhosis  of  the  liver, 

vii.  Diminished  arterial  pressure,  as  in  diseases  of  the  heart-mu 
cle,  failing  compensation  in  valvular  disease,  and  pulm 
nary  emphysema, 
viii.  In  febrile  affections, 
2,  The  Color  of  the  Urine.— -The  normal  color  of  the  urine  h 
been  described  as  a  pale-yellow  or  amber.     As  the  result  of  undue  cc 
centration  this  hue  becomes  intensified,  and,  by  dilution,  paler  than  t 
normal  standard. 

{a)  Pale  urine  is,  as  a  rule,  a  urine  deficient  in  solids.     A  notal 
exception  to  this  is  found  in  the  urine  of  diabetes  mellitus,  in  which  t 
specific  gravity  is  high  and  the   quantity  of  sugar  in  solution  large.     It 
noted  clinically  especially  in  the  following  conditions  : 
i.   Diabetes  mellitus  and  insipidus, 
ii.   Chronic  Bright's  disease, 
iii.   Hysteria, 
iv.   Ana,^mia. 

V.  Convalescence  from  acute  diseases, 
vi.  After  taking  diuretic  medicines. 
{b)  Whitish  urine  may  be  noted  as 
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i.  The  result  of  excessive  quantity  of  urates,  the  cloudiness  dis- 
appearing on  the  application  of  heat, 
li.  Plwsphates  {earthy),  the  cloudiness  being  present  when  the 
urine  is  passed.     It  disappears  on  the  addition  of  a  few 
drops  of  acid. 
{c)  Yellowish  or  milky  color  of  the  urine  may  be  observed  in 
i.  Chyluria. 
ii.  Pyuria. 

iii.  Bacterial  changes  in  the  urine. 
{d)  Yellowish-green  or  black  urine. 

i.  A  pale-green  urine,  as  in  some  cases  of  diabetes  with  a  great 

quantity  of  sugar, 
ii.  Jaundice,  owing  to  the  presence  of  biliverdin  or  urobilin, 
iii.  Poisoning  by  carbolic  acid,  hydrochinon,  resorcin,  and  pyro- 

catechin. 
iv.  Salol  and  the  salicylic  acid  derivatives. 
V.  Haemoglobinuria. 

vi.  In    multiple    melanotic   sarcoma,    in  which   the   urine  may 
become   almost  black,   the  color  deepening   as   the    urine 
becomes  cooler, 
vii.  After  poisoning  by  arseniuretted  hydrogen  inhalations. 
(e)  Dark- Yellow  to  Brownish-Bed  Oolor.— This  is  the  color  of 
concentrated  urines.     It  may  be  observed  clinically 
i.  After  the  ingestion  of  a  full  meal, 
ii.  On  a  diet  containing  very  little  fluid, 
iii.  After  violent  exercise, 
iv.  From  profuse  sweating. 
V.  In  the  course  of  fevers. 

vi.  From  dehydration  of  the  body,  as  in  severe  diarrhoeas, 
vii.  In  cases  of  renal  congestion, 
viii.  In  the  course  of  hepatic  disorders. 
ix.  In  some  cases  of  intestinal  obstruction. 
(/)  Reddish-brown  urine  results  from 

The  ingestion  of  rhubarb  or  senna. 
{g)  Orange  or  deep-yellow  may  be  produced  by 

Santonine,  and  sometimes  by  licorice. 
(//)  Reddish  or  smoky  urine  occurs  from 
i.  Blood  in  the  urine. 

ii.  Creosote,  in  toxic  cases  amounting  to  a  greenish-brown, 
iii.  Haemoglobinuria. 
iv.  Scarlatina, 
(i)  Brownish  to  a  brownish-black  urine  indicates  the  presence  of 
i.  Carbolic  acid. 
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ii.  Melanin, 
ill.  Methaemoglobin. 
iv.  Pyrocatechin. 
(/)  Blue  color  of  the  urine: 

i.  A  cloudy,  blue  tint  may  be  observed  in  cholera  Asiatica  anc 

typhus,  owing  to  the  presence  of  indigo, 
ii.  A  blue  or  greenish  tint  may  result  from  the  taking  of  indigo, 
iii.  A  distinct  blue  or  bluish-green  may  result  from  the  ingestioi 
of  methylene  blue  (medicinal). 

3.  Odor  of  the  Urine. — The  normal  odor  of  the  urine  is  charac 
teristic,  and  is  well  known  to  every  one.  It  has  been  described  as  aromatic 
but  the  term  "  urinous  "  is  decidedly  preferable.  It  may  be  altered  as  fol 
lows,  as  the  result  of  disease  or  chemical  changes  : 

(a)  Ammoniacal  in  cases  of  cystitis ;  or  from  standing  for 
number  of  days  in  a  warm  place,  especially  if  it  contair 
much  organic  matter. 
(fi)  A  sugary  or  sweet  odor  in  diabetes  mellitus. 

(c)  A  violet  odor  may  occur  from  turpentine  poisoning,  or  froi 

the  oil  of  rosemary. 

(d)  An  over-ripe  apple  odor  in  acetonuria. 

(e)  Gangrenous  odor  from  destructive  disease  with  formatic 

of  sloughs  in  the  urinary  tract. 
(/)  FsBCal  odor  from  fistulous  communication  between  the   u: 

nary  and  intestinal  tracts. 
is)  Special  odors,  from  the  ingestion  of  food  substances  ai 

drugs,  notably  from  asparagus,  garlic,  cubebs,  copaiba,  ai 

sandalwood  oil. 
(//)  Sweet-brier  odor,  later  becoming  putrid  from  cystinuria. 

4.  Transparency  of  the  Urine. — Normally,  the  urine  is  perfect 
transparent  when  passed. 

(a)  After  standing  for  several  hours  there  appears  a  slig! 
cloudiness,  which  settles  to  the  bottom  of  the  rece 
tacle,  which  is  due  to  mucus.  It  is  not  changed  by  t 
addition  of  alkalies  or  mineral  acids.  It  is  slightly  i 
creased  by  the  addition  of  acetic  acid  or  alcohol. 

{6)  A  cloudiness  appearing  on  cooling  indicates  urates. 

{c)  A  cloudiness  disappearing  on  the  addition  of  acids  : 
dicatcs  earthy  phosphates. 

((/)  A  cloudiness  when  freshly  passed  indicates  phospha 
or  pus. 

{e)  Cloudiness  or  milkiness  indicates  chyluria. 

(/)  Cloudiness  on  standing  for  several  days  is  the  result 
bacterial  growth. 
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5.  Speciflc  Gravity* — The  normal  specific  gravity  of  the  urine 
ranges  from  1016  to  1020.  It  is  to  be  determined  bran  instrument  known 
as  the  urinometen  Of  all  instruments  of  precision  furnished  for  the  phy- 
sician, this  is  the  most  likely  to  be  inaccurate,  owing  to  carelessness  of 
manufacturers.  It  is  important  that  none  should  be  used  unless  it  has  been 
compared  with  a  standard  instrument,  and  a  certificate  to  that  effect  fur- 
nished. When  using  it»  certain  precautions  are  necessary.  In  the  first 
place,  any  froth  or  bubbles  on  the  surface  of  the  urine  should  be  removed 
by  blotting-paper  or  a  pipette,  as  they  act  as  floats,  preventing  the  instru- 
ment from  sinking  to  the  proper  point.  Then,  too,  care  must  be  taken  that 
the  urinometer  does  not  adhere  to  the  sides  of  the  vessel  in  which  it  is 
floated.  To  obviate  this  difficult>%  the  containing  vessel  is  made  of  fluted 
glass,  or  various  shapes  are  given  to  the  air-containing  receptacle  of  the 
instrument  itself.  When  taking  the  reading,  the  eye  should  be  on  a  level 
with  the  apparatus,  and  the  figure  opposite  the  lowest  portion  of  the  sur- 
face of  the  urine  taken  as  the  correct  one.  Care  must  be  taken  that  suffi- 
dent  urine  is  in  the  jar  to  float  the  urinometer.  In  other  words,  the  in- 
strument must  be  clear  of  the  bottom  of  the  jar  Attention  should  also 
be  paid  to  the  temperature  of  the  urine  under  examination.  As  most  in- 
struments are  standardized  for  the  ordinary  room  temperature,  this  point  is 
not  of  much  importance  ;  but  when  a  freshly-jaassed  specimen  is  being  ex- 
amined, the  reading  will  be  too  low,  unless  account  is  taken  of  the  tem- 
perature. The  rule  adopted  for  making  allowance  for  temperature  differ- 
ences is  as  follows  :  **  Add  one  degree  of  specific  gravit>-  for  every'  seven 
degrees  of  temperature  of  the  urine  above  that  for  which  the  urinometer  is 
standardized/' 

It  may  be  accepted  as  a  rule  that  the  specific  gravity  is  in  inverse 
ratio  to  the  intensity  of  the  color  of  the  specimen.  An  important  e.x- 
ception  to  this  statement,  however,  is  found  in  diabetes,  in  which  disease  the 
urine  is  pale,  but  the  specific  gravity  high,  owing  to  the  presence  of  sugar. 

The  degree  of  specific  gravity  depends  entirely  upon  the  relative 
amount  of  solids  in  the  urine.  It  is  increased  in  all  concentrated  urines, 
and  in  most  cases  with  oliguria.  It  is  lowered  in  cases  of  interstitial 
nephritis  owing  to  the  deficient  elimination  of  urinary  solids,  notably  urea  ; 
in  cases  of  neurasthenia  owing  to  defective  metabolism  ;  and  in  hysteria. 

An  approximate  estimate  of  the  amount  of  the  urinary-  solids  as  ob- 
tained from  the  specific  gravity  and  the  daily  quantity  of  urine  passed  is  a 
good  index  of  the  manner  in  which  the  kidneys  perform  their  functions. 
Hence,  if,  in  the  course  of  a  chronic  renal  disease,  there  is  a  sudden  lower- 
ing of  the  specific  gravity,  the  urinary  quantity  remaining  as  before,  there 
is  a  strong  probability  of  impending  ura^mia. 

The  metiiod  for  estunating  the  amount  of  urinary  solidB  is 
as  follows  :  Multiply  the  last  two  figures  of  the  specific  gravity  by  Haeser's 
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coefficient,  i.e.,  2.33,  and  this  gives  the  solids  in  1000  c.c.  of  urine.  Fror 
this  result  may  be  calculated,  by  the  simple  rule  of  three,  the  daily  excretio 
of  solids  in  the  total  quantity  of  urine  passed. 

Haines,  of  Chicago,  suggests  another  method.  He  multiplies  the  las 
two  figures  of  the  specific  gravity  by  the  number  of  ounces  passed,  an* 
this  result,  again,  by  1. 1,  the  final  figure  being  the  number  of  grains  of  solid 
passed  daily.  In  health,  50  per  cent  of  the  solids  consists  of  urea.  It  i 
different,  however,  in  disease.  Hence  the  determination  of  the  urea  secK 
tion  must  be  made  by  a  special  process. 

6.  Reaction  of  the  Urine. — The  normal  chemical  reaction  of  th 
urine  is  acid.     It  should  be  determined  by  means  of  litmus  paper.     BIu 
litmus  paper  is  changed  red  by  acid  urine,  and  red  paper  blue  by  alkalin 
urine.     In  certain  instances  samples  of  urine  are  found  in  which  the  rea« 
tion  is  said  to  be  amphoteric,  as  they  change  blue  litmus  red,  and  red  litmi 
blue.     This  phenomenon  is  believed  to  be  due  to  the  presence  of  acid  an 
neutral  sodium  phosphate.     An  accurate  estimate  of  the  actual  degree  < 
acidity  or  alkalinity  of  the  urine  is  rarely  made  in  clinical  work,  as  the  i: 
formation  is  not  generally  regarded  as  worth  the  additional  trouble, 
seems  to  the  writer,  however,  that  such  an  investigation  may  be  found 
be  of  advantage  if  systematically  carried  out.     The  process  is  not  a  dif 
cult  one,  especially  if  the  procedure  for  determining  the  total  acidity  of  tl 
stomach-contents  be  remembered.     Ten  c.c.  of  urine,  with  a  i   per  cei 
solution  of  phenolphthalein  as  an  indicator,  may  be  titrated  with  a  de 
normal   solution   of  sodium  hydrate.     Then  the    number  of  cubic  cen 
metres  of  sodium  hydrate  solution  used  to  neutralize  the  acid  urine  shot 
be  multiplied  by  10,  and  the  result  accepted  as  an  indicator  of  the  degi 
of  urinary  acidity.     The  alkalinity  of  other  specimens  may  be  determin 
by  titrating  with  a  decinormal  solution  of  hydrochloric  acid,  one  of  a 
per  cent,  of  dimethylamidoazobenzol  being  used  as  the  indicator. 

{a)  Increased  Acidity. — Normally,  this  may  occur  as  the  result  c 
diet  consisting  very  largely  or  entirely  of  animal  food.  The  acidity  of  1 
urine  is  increased  after  muscular  exercise,  and  by  the  taking  of  acids  2 
saccharin.  It  is  interesting  to  note  that  the  degree  of  urinary  acidity,  a 
rule,  runs  parallel  with  that  of  the  stomach.  Increased  acidity  is  obser 
in  diabetes,  Icucocythaemia,  scurvy,  and  gout. 

{b)  Alkalinity  of  the  Urine.— This  may  be  a  result  of  a  diet  c 
sisting  almost  entirely  of  vegetable  food.  It  may  also  be  produced  by  1 
of  gastric  juice,  as  by  repeated  and  persistent  vomiting,  and  by  the  adr 
istration  of  alkalies.  It  may  also  occur  as  one  of  the  phenomena  of  debi 
and  anaemia. 

Ammoniacal  alkalinity  is  usually  the  result  of  decomposition 
urine  in  the  lower  urinary  tract,  and  is  symptomatic  of  cystitis,  uret) 
stricture,  etc.      It  very  rarely  occurs  in  kidney  disease. 
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7.  Macroi^eopie  Appearanee  of  Urinary  DepOMitH, — While 

certain  insoluble  substances  in  the  urine  present  appearances  to  the  naked 
eye  syggestive  to  the  experienced,  the  information  thus  gained  should 
never  be  accepted  as  conclusive  evidence  without  a  microscopical  examina- 
tion. 

A  deposit  that  has  been  compared  to  grains  of  Oayenne  pepper, 
and  generally  called  **brick-dtist  sediment/*  indicates  the  presence  of 
ttric  acid.     Its  quantity  is  never  large. 

The  term  **  brick-dust  sediment  "  is  also  applied  to  the  deposit  of 
amorpkoiis  urates,  which  may  be  observed  even  in  normal  urines  when 
exposed  to  the  action  of  unusual  cold.  The  appearance  is  best  described 
as  reddish  and  mealy. 

An  abundant  white  deposit  suggests  pus  or  phosphates.  When 
the  former,  the  sediment  is  creamy, 

8.  PiieiiiiiatHria*^Gas  can  only  exist  in  the  urine  in  the  presence 
of  certain  forms  of  fermentation  or  the  existence  of  a  fistulous  communica- 
tion with  the  intestinal  tract  It  may  positively  be  detected  when  present 
by  passing  the  catheter,  and  withdrawing  the  urine  while  the  outer  end  of 
the  instrument  is  kept  under  water.  As  the  result  of  fermentation  changes, 
it  occurs  only  in  rare  cases  of  cystitis. 

Cheiuii'al  Aiialysis  of  the  Urine. 

In  the  clinical  investigation  of  disease  we  are  called  upon  quite  often^ 
indeed,  it  should  be  a  routine  procedure,  to  examine  the  urine  chemically 
and  microscopically  to  determine  (i)  the  presence  of  abnormal  constituents, 
and  (2)  to  determine  the  proportion  in  which  the  normal  constituents  are 
found.  No  abnormal  constituent  is  searched  for  with  such  frequency,  nor, 
I  might  say,  is  there  one  concerning  which  greater  mistakes  are  made,  than 
albumin,  the  presence  of  which,  in  the  urine,  we  call  albuminuria. 

Album itiiiria. — The  most  commonly-employed  test  for  the  detection 
of  albumin  in  the  urine  is  the  heat  and  acid  test.  In  the  application  of 
all  tests,  let  it  be  remembered  that  it  is  important  to  filter  the  urine,  if  it  is  not 
already  absoluttlyckar^  as  otherwise  small  quantities  of  albumin  will  escape 
detection,  A  small  quantity  of  the  suspected  urine  is  boiled  in  a  test-tube. 
Then  a  drop  or  so  of  nitric  acid  is  added.  If  albumin  is  present,  a  cloudi- 
ness will  appear.  Cloudiness  appearing  on  heating'  may  be  due  to  phosphates  ; 
but,  if  so,  it  ivill  disappear  on  the  addition  of  the  aeid.  It  is  important  that 
the  acid  be  added  after  heating,  and  not  before.  The  quantity  of  nitric 
acid  added  should  never  be  more  than  i  per  cent,  of  urine  boiled. 

A  very  useful  modification  of  the  heat  and  acid  test  is  as  fol- 
lows :  A  t^st'tube  is  filled  two-thirds  full  of  urine,  the  specific  gravity  of 
which  has  been  raised  several  degrees  by  the  addition  of  a  saturated  solu- 
tion of  common  salt.     This  mixture  is  acidulated  with  a  few  drops  of  acetic 
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acid.  The  upper  layer  is  then  boiled,  and,  if  albumin  is  present,  the 
appear  a  cloudiness  which  is  readily  perceived  in  contrast  with  th< 
urine  in  the  lower  part  of  the  tube.  Very  small  quantities  of  album! 
be  detected  by  this  method. 

The  cold  ]iit4c-acid  test,  known  as  Heller's  test,  is  a  hand 
but  is  not  as  sensitive  as  some  others.  Still,  it  is  said  that  quantities 
buminuria  not  detectable  by  it  may  be  disregarded  clinically.  A  fe 
timetres  of  cold  nitric  acid  are  poured  into  a  test-tube.  This  is  o 
with  a  similar  quantity  of  urine.  At  the  line  of  junction  of  the  two 
there  will  appear  a  white  band,  if  albumin  is  present. 

Purdy's  Perrocyanide-of-Potassium  Test.— To  a  test-tub 
half  full  of  urine  is  added  one  drachm  of  a  five  per  cent,  solution  of 
cyanide  of  potassium.  Then  add  lo  to  15  drops  of  acetic  acid.  If  al 
is  present,  a  cloudiness  in  proportion  to  its  quantity  will  appear.  Tl 
does  not  precipitate  mucin. 

Tanret's  test  has  the  advantage  of  being  exceedingly  delica 
also  open  to  the  objection  of  reacting  to  other  substances  than  all 
The  solution  is  prepared  as  follows  : 

Potassium  iodide, 3.32  grammes. 

Mercuric  chloride, 1.35  gnumnes. 

Acetic  acid, 22  c.c. 

Distilled  water,  q.  s.  ad,  ......  200  c.c. 

The  test  is  made  by  the  contact  method,  as  with  cold  nitric  acic 
ler's  test). 

Piatt's  picric-acid  test  is  probably  the  most  satisfactory  metl 
employing  that  substance  for  the  detection  of  the  presence  of  al 
First,  a  solution  of  cane  sugar  of  specific  gravity  of  about  1060  is  pr< 
and  with  this  a  saturated  solution  of  picric  acid  is  made.  The  test 
made  by  the  contact  method  ;  if  albumin  is  present,  a  white  ring  v 
pear  at  the  line  of  contact  of  the  two  fluids. 

The  picric-acid  test  with  Esbach's  solution  is  especially 
for  making  approximate  quantitative  analyses  of  albumin.  The  soli 
prepared  as  follows  : 

Picric  acid,      ........         lo  grammes. 

Citric  acid, 20  grammes. 

Boiling  water,  .......     1 000  c.c. 

For  quantitative  estimation  of  albumin,  this  solution  is  used  in  t 
bach  albuminometer.  The  tube  (see  Fig.  11 3)  is  filled  to  the  mark  *'  U 
filtered  urine  ;  to  this  is  added  the  reagent  to  the  mark  at  "  R."  ( 
ness  will  appear  at  once  if  albumin  is  present.  Its  quantity  is  dete 
by  permitting  it  to  settle,  when  it  may  be  read  off  by  the  graduati 
the  tube.     The  highest  percentage,  it  is  noticed,  is  .7  of  one  per  ce 
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the  urine  contains  a  larger  proportion  than  this,  it  should  be  diluted  before 
testing,  and  a  calculation  made  accordingly. 

Another  roogh  method  for  quantitative  determination  of  albu* 
min  is  that  of  permitting  the  urine  to  settle  after  applying  the  heat  and 
acid  test,  and  noting  the  proportion  the  sediment  bears  to  the  whole.  Thus 
we  note  one-fourth  albumin,  one-fifth,  etc.  It  is  incorrect  to  speak  of  the 
proportion  of  albumin  obtained  in  this  way  as  25  per  cent.,  etc. 

The  albumoscope  consists  of  a  U-shaped  tube  mounted  on  a  stand. 
The  arms  are  of  equal  length,  but  one  is  of  ver\^  fine  caHbre  and  is  sur- 
mounted by  a  small  funnel  ;  the  other  is  of  the  diameter  of  an  ordinary 
test-tube.  Urine  is  first  poured  in  the  latter;  acid  or  the  test 
reagent  into  the  funnel  In  this  way,  the  two  fluids  are 
brought  into  contact,  with  a  sharp  line  of  demarcation  between. 
While  intended  for  the  application  of  Hellers  nitric-acid  test 
for  albumin,  this  instrument  will  be  found  invaluable  in  the 
many  instances  in  which  one  wishes  to  employ  the  contact 
method  of  testing. 

The  Clinical  Signiflcance  of  Albuminuria. — Albu- 
minuria may  occur  under  the  following  circumstances  : 

a.  Functional  albuminuria,  including  muscular,  die- 

tetic and  cyclic  albuminurias. 

b.  In  the  course  of  certain  nervous  aHections. 

c.  In  dyspepsia, 

d.  In    the  essential    anemias,   including  leukaemia 

and  exophthalmic  goitre. 
c.  Acute  and  chronic  renal  diseases, 
f   Renal   congestion,  with   heart  diseases  and  em- 
physema. 
g.   During  pregnancy  and  the  puerperium. 
h.   Obstruction  of  the  ureters, 
i.   Lead-poisoning. 
j.  In  digestive  disturbances. 
(a)  Physiological  Albuminuria. — The  discussion  as  to  the  possibility  of 
the  existence  of  an  albuminuria  without  organic  disease  has  been  carried  on 
with  far  more  energy  than  scientific  feeling.     To  the  writer  it  seems  incon- 
ceivable that  such  a  condition   can  arise  from  physiological  causes.     Cer- 
tainly an  albuminuria  occurring  as  the  result  of  violent  exercise,  excessive 
mental  labor,  long  immersion  in  cold  water,  or  masturbation,  cannot  be  re- 
garded as  physiological,  for  in  each  case  there  can  be  no  question  of  the 
probability  of  an  associated  change  in  the  renal  circulation. 

Careful  examination  of  the  history  of  many  of  these  cases,  and  the 
study  of  their  subsequent  careers,  will  show  that  the  temporary  albuminuria 
is  either  the  terminal   urinary  condition  of  a  convalescing  disorder  or  that 
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it  is  the  beginning  of  chronic  renal  disease.  Many  of  the  organic  albumir 
urias  are  first  evident  only  after  muscular  exertion,  or  at  least  in  the  aftc 
part  of  the  day,  the  symptom  being  absent  in  the  morning.  The  same  « 
mark  applies  with  equal  force  to  the  dietetic  varieties.  Then,  too,  there  : 
still  another  class  of  cases  in  which  a  temporary  albuminuria  is  one  of  A 
symptoms  of  interstitial  nephritis.  In  each  and  every  case  of  this,  i 
of  all  albuminurias,  the  symptom  is  to  be  studied  in  association  wil 
other  clinical  phenomena  before  attempting  to  attach  to  it  its  prop 
significance. 

(d)  Albuminuria  in  the  Course  of  Certain  Nervous  Affections. — It  b 
been  demonstrated  by  certain  neurologists  that  albuminuria  is  a  comm< 
attendant  upon  many  cases  of  functional  nervous  disorder ;  but  the  quanti 
of  albumin  is  so  small  as  to  be  detectable  only  by  the  most  delicate  tesi 
Indeed,  ordinary  methods  would  fail  to  find  it.  Occasionally,  however,  it 
found  in  notable  quantity,  and  is  then  due  to  metabolic  abnormalities  or 
changes  in  the  blood. 

It  is  not  very  uncommon  also  in  organic  diseases  of  the  brain,  notat 
in  cerebral  haemorrhage  and  delirium  tremens.  In  both  of  these  afTectic 
it  is  an  open  question  whether  or  not  the  urinary  condition  is  due  wholly 
that  of  the  brain.  Apoplexy  is  associated  in  a  very  large  proportion 
cases  with  interstitial  nephritis  and  general  arterio-sclerosis  ;  hence  album 
una  is  to  be  expected.  At  the  same  time,  it  is  a  common  experience 
find  the  quantity  of  albumin  greatly  increased  immediately  after  the  seizu 
The  habits  of  delirium-tremens  patients  make  it  more  than  probable  t 
there  are  renal  changes  associated  ;  hence,  while  it  is  undoubted  that  all 
minuria  may  result  from  it,  per  se,  such  a  position  is  untenable  as  appl 
to  them  all. 

Albuminuria  is  rarely  observed  after  epileptic  seizures.  It  is  m 
common;  however,  in  cases  of  the  status  epilepticus,  and  after  long-c 
tinued  convulsions  of  organic  brain  disease.  This  fact  must  be  borne 
mind  lest  the  presence  of  albumin  in  large  quantity  leads  to  the  diagn< 
of  ura^mic  convulsions. 

(r)  Febrile  Albuminuria. — Under  this  term  is  included  all  those  Cc 
of  albuminuria  occurring  during  the  course  of  febrile  affections.     Exp 
ence  shows  that  two  classes  of  cases  are  liable  to  occur  under  the  circi 
stances  :  (i)  An  albuminuria  due  to  a  true  nephritis ^  best  illustrated  by 
acute  nephritis  of  scarlatina,  and  (ii)  albuminurias  due  to  tlu  influence  of 
fever  itself  and  its  toxin  upon  the  renal  parenchyma  and  its  circulation, 
latter  only  can  be  considered  as  examples  of  true  febrile  albuminuria, 
symptom  is  the  most  marked  at  the  height  of  the  fever,  and  disappear.' 
the  temperature  falls.      It  seems  to   occur  with  especial  frequency  in 
course  of  typhoid  fever.      In  the  early  stages  of  the  fever  it  is  appare 
due  to  spasm  of  the  arterioles,  /.r.,  anaemia  of  the   kidneys;  later,  \^ 
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toxaemia  sets  in,  to  that  condition  and  to  the  associated  lowered  vascular 
pressure,  />.,  to  congestion  of  the  kidneys.  The  albuminuria  of  t>T)hoid 
fever  seems  to  bear  a  well-defined  relation  to  the  severity  of  the  primary 
disorder,  occurring  early  and  in  larger  quantity  in  the  severe  cases.  Its 
subsidence  may  be  accepted  as  giving  prognostic  information.  Thus»  if  it 
persists  beyond  the  fifth  to  the  eighth  days  of  convalescence,  it  may  be  re- 
garded (in  the  mild  cases)  as  indicating  a  relapse.  In  severe  cases  it  is  not 
expected  to  disappear  until  after  the  tenth  day.* 

((/)  Aituminuria  from  Cirtuiatory  Disturbaficcs, — This  class  includes 
the  albuminurias  associated  with  valvular  disease  of  the  heart  with  ruptured 
compensation,  dilatation  of  the  heart,  fatty  degeneration  of  the  heart-mus- 
cle, and  pulmonar}'  emphysema.  The  quantity  of  albumin  may  be  quite 
large.  Physical  examination  will  discover  associated  enlargement  of  the 
liver.  The  pressure  of  abdominal  tumors  may  so  modify  the  renal  circu* 
lation  as  to  produce  albuminuria. 

(e)  Alhiminnriii  in  the  Essential  Amrmias. — It  is  only  exceptionally 
that  one  meets  with  an  albuminuria  even  in  well-advanced  cases  of  anemia. 
The  best  example  in  my  personal  experience  occurred  in  a  young  girl  with 
chlorosis,  and  in  whom  the  albumin  was  in  large  amount,  but  was  noticed 
only  in  the  evenings'  urines. 

(/)  The  Albmmnupia  of  Aaite  and  Chronic  Renal  Disease. — It  is  in  this 
connection  that  albuminuria  has  been  most  studied.  Indeed,  for  many 
years  albuminuria  was  regarded  as  pathognomonic  of  Bright's  disease.  The 
fact  is  that  albuminuria  may  exist  with  sound  kidneys,  and  may  be  absent 
w^hen  these  organs  are  extensively  degenerated. 

In  acute  parenchymatous  mphritis  the  albuminuria  is  prominent,  and  is 
a  constant  symptom.  The  quantity  of  urine  being  small*  the  actual  loss  of 
albumin  to  the  system  is  relatively  small,  rarely  over  20  grammes  daily. 

It  is  also  large  in  amount  and  constant  in  chronic  parenchymatous 
nephritis.  Quantitative  analysis  may  show  it  to  be  as  high  as  1.5  to  3  per 
cent.    The  daily  loss  to  the  system  may  amount  to  from  i  5  to  30  grammes. 

It  is  in  connection  with  chronic  interstitial  nephritis  that  albuminuria  is 
most  misunderstood,  for  in  this  disease  it  is  both  small  in  quantity  and 
irregular  in  its  presence.  The  small  percentage  is  well  shown  by  the  fact 
that,  notwithstanding  the  polyuria  so  commonly  present,  the  total  daily 
loss  of  albumin  does  not  exceed  2  grammes  in  the  majority  of  cases,  and 
is  rarely  over  5  grammes.  Hence  it  can  never  be  a  cause  of  the  an<xmia 
in  cases  of  this  disease.  On  the  other  hand,  albumin  is  so  frequently 
absent  from  the  urine  of  interstitial  nephritis  that  we  cannot  regard  it  as  a 
diagnostic  symptom,  nor  its  absence  as  possessed  of  much  special  clinical 
significance. 

^  See  Si  motifs  quotmions  from  Robin,  Clinical  DlACKosiii,  p.  577. 
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In  amyloid  degeneration  of  the  kidneys  we  find  remarkable  vari 
in  the  daily  quantity  of  albumin.  A  point  worthy  of  especial  note  i 
diagnosis  of  this  disease  is  that  the  albumin  consists  of  a  larger  prop 
of  serum  globulin  to  serum  albumin  than  in  any  other  condition. 

i^g)  Albuminuria  of  pregnancy  and  lying-in.  The  best  clinician 
assert  that  the  albuminuria  of  pregnancy  is  due  to  a  nephritis.  Thei 
remain  those  who  claim  that  it  is  dependent  upon  toxic  conditions  • 
blood  brought  about  by  the  pregnancy,  and  others  who  attribute  it  1 
turbances  in  the  renal  circulation  by  the  pressure  of  the  enlai^ed  t 
and  still  others  to  an  impeded  outflow  of  urine  through  the  ureters. 

(//)  Obstruction  of  the  ureters. 

(i)  Lead-poisoning.  The  majority  of  cases  of  albuminuria  depc 
upon  lead -poisoning  are  the  results  of  interstitial  nephritis. 

(y)  Digestive  disturbances.     Albuminuria  from  this  cause  gen 
occurs  when  the  diet  has  been  rich  in  nitrogen,  and  especially  when 
raw.     It  is  brought  about  through  the  medium  of  reflex,  nervous, 
motor  or  trophic  changes  affecting  the  kidneys. 

In  all  cases  of  albuminuria  it  is  important  to  determine  wheth 
albumin  discovered  is  due  to 

(i)  A  true  albuminuria,  or 

(ii)  Accidental  albuminuria,  in  which  the  albumin  is  due  t 
mixture  of  an  albuminous  fluid  like  pus  or  blood. 

In  accidental  albuminuria  the  albuminous  substance,  Le,^  pus  or  1 
may  be  derived  from  the  urinary  tract  or  from  the  vagina  (leucor 
menstrual  blood,  serum)  in  women,  or  pus,  serum  and  blood  froi 
male  urethra. 

Globulinuria  or  Serum  Globulin  in  the  Urine* — Gh 
is  precipitated  in  all  the  albumin  tests,  but  constitutes  such  a  rela 
small  proportion  of  the  precipitate  that  it  may  safely  be  disregard 
most  instances. 

While  serum  globulin  is  soluble  in  a  saline  solution  like  the  ur 
is  insoluble  in  pure  water.  Hence,  Roberts  has  suggested  as  a  test : 
presence  that  a  drop  of  the  suspected  urine  be  dropped  into  distilled  ^ 
when,  if  globulin  is  present,  a  cloudiness  follows  the  descent  of  the 
After  the  addition  of  a  large  quantity  of  the  urine,  the  mixture  be< 
quite  cloudy ;  but  this  opacity  js  dissipated  by  the  addition  of  a  di 
acetic  acid. 

Another  test  is  as  follows  :  Render  the  urine  alkaline  by  the  ad 
of  liquor  potassai.  Then  underlie  the  specimen  with  a  saturated  so 
of  magnesium  sulphate.  If  globulin  is  present,  a  well-defined  rinj 
appear  at  the  junction  of  the  two  fluids. 

Globulin  never  occurs  in  the  urine  excepting  in  association  with  i 
albumin.     Hence  its  significance  is  that  of  albumin.     A  special  poi 
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its  discover}'  is  in  cases  of  suspected  amyloid  degeneration  of  the  kidneys, 
in  which  disease  globulin  is  present  in  greater  proportion  to  albumin  than 
in  other  conditions. 

Peptoimria  or  Peptoues  in  tlie  Urine.— Even  a  casual  perusal 
of  medical  literature  on  this  subject  shows  that  authors  hold  widely-diverse 
views  concerning  it.  Inasmuch  as  they  are  all  clinicians  noted  for  accuracy 
of  observations,  it  is  a  fair  presumption  that  they  must  be  at  variance  con- 
cerning what  constitutes  peptonuria.  Accepting  Kuhne*s  definition  of 
*' peptone/'  a  peptonuria  cannot  exist,  as  that  substance  is  not  found  else- 
where than  in  the  contents  of  the  stomach.  Accepting  the  older  definition 
of  peptone,  peptonuria  is  a  common  clinical  phenomenon.  Such  a  pepto* 
nuria  is  in  reality  an  albumosuria  ;  but  inasmuch  as  the  albumose  in  ques- 
tion is  chemically  distinct  from  others,  and  presents  a  clinical  significance 
peculiarly  its  ow^n,  and  as  the  clinical  study  of  disease  alone  concerns  us, 
we  may  with  this  understanding  continue  the  use  of  the  term  **  peptonuria,** 

Von  Jaksch  is  the  great  authority  for  the  importance  of  peptonuria  as 
a  symptom.  He  says  that  its  presence  is  **  associated  with  such  processes 
as  are  characterized  by  the  collection  and  subsequent  destruction  of  leu- 
cocytes under  such  circumstinces  that  the  products  of  disintegration,  in- 
cluding the  peptone  constituent  of  these  bodies,  can  obtain  entrance  into  the 
blood  stream,  to  be  subsequently  eliminated  by  the  kidneys/'  Peptonuria 
arising  in  this  way  is  known  as  '*  pyogenic  peptonuria/*  It  occurs  in  the 
course  of  suppuration,  if  conditions  favor  the  absorption  of  the  pus,  in  the 
stage  of  resolution  of  croupous  pneumonia,  empyema,  etc.  Before  one  as- 
sumes, however,  that  a  peptonuria  is  indicative  of  suppu ration »  he  must  first 
exclude  the  other  known  causes  of  the  condition. 

Thus  peptonuria  may  be  histogenic  or  haematogenic  when  it  occurs  in 
the  course  of  scur\y,  phosphorus  poisoning,  pregnancy,  and  psychoses.  It 
is  a  normal  condition  of  the  puerperal  period  During  pregnancy,  its 
prominence  is  suggestive  of  death  of  the  fcetus. 

An  enterogenic  peptonuria  occurs  in  the  course  of  intestinal  ulcera- 
tions, as  from  tj-phoid  fever,  intestinal  tuberculosis,  and  intestinal  carcinoma. 
Such  a  peptonuria  is  due  to  the  direct  passage  into  the  blood,  through  the 
ulcerated  parts,  of  the  peptones  derived  from  the  food  into  the  blood. 

The  Determiiiatioo  of  Peptonuria,— The  majorit>^  of  methods  for 
the  climcal  recognition  of  peptonuria  are  too  complicated  for  the  demands 
of  medical  practice*  Salkowski's  method  is,  however,  readily  applied,  and 
gives  results  as  accurate  as  those  technically  exact.  It  has  received  the 
approbation  of  von  Jaksch  and  Simon,      It  is  as  follows  : 

•*  Fifty  c.c-  of  urine  are  acidified  in  a  beaker  with  5  c.c.  of  hydrochloric 
acid,  and  precipitated  with  phosphotyngstic  acid,  the  mixture  being  heated 
over  the  free  flame,  when  in  a  few  minutes  the  precipitate  will  form  a  res- 
inous mass  which  closely  adheres  to  the  bottom  of  the  vessel.     The  super- 
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natant  fluid  is  decanted  off,  and  the  mass  at  the  bottom,  which  has  be- 
come granular,  is  washed  twice  with  distilled  water,  which  is  likewise  re- 
moved by  decantation.  The  precipitate  is  then  covered  with  about  8  c.c 
of  distilled  water  and  treated  with  0.5  c.c.  of  a  sodium  hydrate  solution  (sp. 
gr.,  1. 16).  Upon  shaking  the  beaker  the  mass  will  dissolve,  the  solution 
assuming  a  dark-blue  color.  This  is  heated  on  the  free  flame  until  the 
blue  color  turns  to  a  dirty  grayish -yellow  ;  the  solution  at  the  same  time 
becomes  turbid,  but  at  times  may  turn  yellow  and  remain  clear.  This  de- 
coloration may  be  hastened  by  the  further  addition  of  a  few  drops  of  the 
sodium  hydrate  solution.  As  soon  as  this  point  has  been  reached,  some 
of  the  liquid  is  placed  in  a  test-tube,  allowed  to  cool,  and  then  treated  with 
a  very  dilute  solution  of  cupric  sulphate  (i  to  2  per  cent),  drop  by  drop, 
when,  in  the  presence  of  peptones,  the  solution  assumes  a  bright-red  color, 
which  may  be  brought  out  still  more  strongly  if  the  specimen  is  now  fil- 
tered. If  albumin  or  much  mucin  be  present,  these  bodies  must  first  be 
removed.  *  *     (Simon.) 

Mucinuria. — All  urines  contain  a  small  quantity  of  mucus.  Ir 
health,  however,  this  quantity  is  so  small  that  the  essential  constituent  o 
mucus,  namely,  mucin,  cannot  be  discovered  by  ordinary  tests.  An  excess 
of  mucin  in  the  urine  possesses  the  same  significance  as  excess  in  mucus 
Hence  it  is  found  in  all  catarrhal  inflammations  of  the  urinary  apparatus 
especially  in  cystitis  and  pyelitis.  In  these  diseases  the  quantity  may  be  s- 
large  as  to  form  ropy  or  gelatinous  masses  in  the  urine.  It  is  not  nece* 
sary  to  have  actual  inflammation,  as  mucinuria  accompanies  conditior 
characterized  by  irritation  of  the  lining  membrane  of  the  urinary  apparatu: 
This  may  occur  in  fevers,  especially  in  pneumonia,  typhoid  fever,  pleuris 
and  intermittent  fever. 

Test. — Mucin  is   rendered  soluble  in  the  urine   by  the  chloride 
sodium.     We  therefore,  in  testing  for  its  presence  in  the  urine,  lessen  i 
solubility  by  the  addition  of  an  equal  quantity  of  water.     An  excess 
acetic  acid  is  next  added,  and  any  precipitate  resulting  is  mucin. 

Albumosuria  or  Albumoses  in  tlie  Urine.— Under  this  ter 
are  included  certain  conditions  characterized  by  the  presence  of  prope 
tones  in  the  urine.  Attempts  have  been  made  to  show  that  this  substan 
is  really  a  mixture  of  no  less  than  four  different  proteids.  However  tl 
may  be,  clinical  knowledge  of  the  subject  is  distressingly  inexact,  certair 
sufficiently  so  to  make  it  impossible  to  tabulate  any  conclusions.  Albun 
suria  has  been  observed  in  a  variety  of  diseases,  in  all  of  which  it  has  lil 
wise  been  found  absent.  Thus  it  has  been  noted  in  osteomalacia,  derr 
titis,  and  intestinal  ulceration. 

Determination  of  Albumosuria.— Albumoses  precipitated  by  ' 
usual  tests  for  albumin  are  redissolved  on  the  application  of  heat.  Hen 
if  urine  subjected  to  the  salt,  acetic  acid  and  heat  test  for  albumin  is  filter 
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the  albumoses  will  pass  in  solution  in  the  hot  filtrate^  and  will  precipitate 
on  cooling.  If  to  the  hot  filtrate  sufficient  sodium  hydrate  solution  to 
make  it  alkaline  be  added,  and  then  a  weak  solution  of  cupric  sulphate, 
drop  by  drop,  a  red  color  will  result. 

Boiling  of  the  filtrate  with  Mi  lion's  reagent  will  also  give  a  red  color 
when  the  albumoses  are  present,  MiUons  reagent  is  prepared  as  follows  : 
Dissolve  I  part  of  mercur>^  in  3  parts  of  nitric  acid  of  a  specific  gravity  of 
1.42,  and  dilute  with  2  \'ol times  of  water. 

Sugar  ill  the  Urine  ;  Gljeosuria,— The  presence  of  sugar  as  a 
constituent  of  the  normal  urine  has  been  argued  warmly,  existing  views 
favoring  the  idea  that  it  is  present,  but  in  such  small  quantities  as  to  be 
undetectable  by  ordinar>^  clinical  tests.  Urine  containing  sugar  is  usually 
of  high  specific  gravity,  iA\,  from  1030  to  1040.  and  exceptionally  as  high 
as  1050,  Too  much  reliance,  however,  must  not  be  placed  upon  this  fact, 
for  sugar  has  been  discovered  to  the  extent  of  1  per  cent,  in  urine  having 
a  specific  gravity  of  1007.  As  a  rule,  too,  the  urine  is  of  a  paic  color; 
but  here,  again,  reliance  must  not  be  placed  upon  this  fact. 

Sugar  may  appear  in  the  urine  as  a  temporary  condition  ;  as  a  symptom 
in  a  variet>^  of  diseases,  notably  in  elderly  persons  shortly  after  breakfast ; 
during  convalescence  from  acute  diseases  ;  in  a  number  of  nervous  diseases, 
as  epilepsy,  hysteria,  sciatica,  cerebro-spinal  meningitis;  injuries  to  the 
brain,  especially  in  the  vicinity  of  the  floor  of  the  fourth  ventricle  ;  obesity  ; 
intermittent  fever,  especially  after  the  paroxysms  ;  scarlatina,  cholera,  gout, 
diseases  of  the  lungs,  diseases  of  the  liver.  It  may  result  from  dietetic 
causes,  i,<\,  from  the  excessive  ingestion  of  foods  containing  sugar.  In 
this  connection  it  should  be  observed  that  the  kind  of  sugar  taken  in  excess 
is  the  kind  that  will  appear  in  the  urine.  Von  Noorden  has  demonstrated 
that  the  ma,ximum  quantities  of  the  sugars  that  may  be  taken  by  healthy 
individuals  without  producing  glycosuria  are  as  follows  :  Grape  sugar,  200 
to  250  grammes;  fruit  sugar,  200  grammes;  cane  sugar,  150  to  200 
grammes;  milk  sugar,  120  grammes.  The  abihly  of  large  quantities  of 
sugar  to  produce  glycosuria  has  been  utilized  by  von  Jaksch  and  Cliflbrd 
Mitchell  in  the  early  diagnosis  of  diabetes.  The  former  administers  100 
grammus  of  cane  sugar,  and,  if  it  produces  glycosuria,  concludes  that  the 
patient  is  in  the  early  stage  of  diabetes.  Mitchell  employs  champagne  for 
the  same  purpose,  as  that  beverage  in  small  quantities  is  manifestly  bad  for 
the  diabetic,  increasing  his  percentage  of  sugar  in  the  urine. 

Occurring  as  a  persistent  symptom,  glycosuria  is  to  be  regarded  as 
diagnostic  of  diabetes  mellitus,  in  which  case  it  will  be  associated  with 
emaciation,  prostration,  thirst,  drjmess  of  the  mucous  membranes,  polyuria, 
loss  of  sexual  appetite,  pruritus,  and  numerous  nervous  manifestations. 

Teste  for  Sugar.— Moore's  or  Heller's  Test:  Equal  parts  of  liquor 
potassa;  and  the  suspected  urine  are  mixed  in  a  test-tube,  and  the  upper 


5i6  THE  URINE. 

layer  of  the  mixture  boiled.  If  sugar  is  present,  there  will  be  a  change  of 
color  ranging  from  a  dark  yellow  to  black,  according  to  the  quantity  of 
sugar  present.  This  test  is  not  a  delicate  one,  as  it  does  not  detect  sugar 
in  less  than  0.3  per  cent.  The  presence  of  albumin  interferes  with  it, 
hence  that  substance  should  be  removed  by  the  heat  and  add  test  and 
filtration  before  applying  the  test.  It  should  also  be  remembered  that  all 
high-colored  urines  undergo  some  darkening  of  color  by  the  addition  of 
liquor  potassae  and  boiling. 

Trommer's  Test. — This  test  is  used  very  largely  because  of  the 
convenience  of  preparing  the  solution  and  its  readiness  of  application.     To 
a  mixture  of  equal  parts  of  the  suspected  urine  and  liquor  potassae  a  few 
drops  of  a  weak  solution  of  cupric  sulphate  are  added.     It  is  importani 
that  the  quantity  of  the  latter  should  not  be  too  large ;  enough  to  impart 
its  color  to  the  mixture  is  sufficient.     On  adding  the  copper  solution  then 
will  appear  at  once  a  precipitate  of  blue  cuprous  oxide,  which  is  immedi 
ately  dissolved  if  sugar  is  present.     The  mixture  is  now  heated,  and  th< 
sugar  causes  a  further  oxidation  of  the  copper,  shown  by  the  appearano 
of  a  reddish  color,  and  ultimately  of  a  yellowish-red  precipitate  of  cuprou 
oxide.     The  boiling  should  not  be  prolonged,  otherwise  the  copper  will  b 
precipitated  by  other  substances  in  the  urine.     This  test  is  capable  of  dc 
tecting  the  presence  of  0.5  to  i  per  cent,  of  sugar  in  the  urine. 

Fehling's  Solution. — The  test-solution  is  prepared  as  follows  : 

Cupric  sulphate, 34-64  grammes. 

Sodio-potassium  tartrate, 173       grammes. 

Caustic  soda  solution  (sp.  gr.  1. 12),                              .  480  c.c. 

Water,  q.  s.  ad looo  c.c. 

Each  cubic  centimetre  of  this  solution  is  equivalent  to  0.005  grm.  of  suga 
A  portion  of  this  test-solution  is  boiled  in  a  test-tube.  If  the  copper 
not  reduced  in  the  act,  the  preparation  is  fit  for  use.  Then  the  suspect( 
urine  is  added,  drop  by  drop,  until  the  characteristic  reaction  takes  plac 
but  the  quantity  added  must  never  exceed  that  of  the  test-fluid.  It 
important  to  avoid  prolonged  boiling  after  the  addition  of  the  urine, 
other  substances  may  thus  reduce  the  copper. 

Fehling's  solution  does  not  keep  well ;  hence  it  has  been  recoi 
mended  that  the  sodio-potassium  tartrate  and  caustic  soda  be  dissolved 
500  c.c.  of  water,  and  the  cupric  sulphate  in  another  500  c.c.  of  wat 
Each  of  these  solutions  is  to  be  kept  in  a  well-corked  bottle.  For  u 
equal  parts  are  mixed  to  make  Fehling's  solution.  Prepared  in  this  w; 
the  test  liquids  will  keep  indefinitely. 

Phenyl-Hydrazin  Test.— To  about  a  fluid  drachm  of  urine  in  a  te 
tube,  about  5  grains  each  of  phenyl-hydrazin  hydrochlorate  and  sodii 
acetate  are  added.     The  tube,  with  its  contents,  is  then  placed  in  a  wat 
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bath  with  boiling  water,  and  kept  boiling  for  from  twenty*  minutes  to  half  an 
hour.  It  is  then  placed  in  cool  water,  when,  if  sugar  is  present,  yellow 
cr)^stals  of  phenyl-glucosazone  will  be  precipitated.  If  sugar  is  present 
in  abundance,  they  will  be  perceptible  to  the  naked  eye.  If  the  quantity*  of 
sugar  is  very  small,  a  portion  of  the  sediment  may  be  removed  by  means  of 
a  pipette,  and  examined  under  the  microscojie,  when  the  cr>^stals  will  ap- 
pear, needle-shaped  cr>*stals  forming  small  spherules  ;  or,  again,  they  may 
be  isolated,  or  in  small  groups.  This  test  is  exceedingly  delicate,  as  it  is 
capable  of  detecting  one-fortieth  of  a  grain  of  grape  sugar  to  the  ounce  of 
urine.  The  test,  though  somewhat  tedious,  is  an  invaluable  one,  as  it  is 
not  produced  by  any  other  substance  in  the  urine  than  glucose. 

HaiDas's  Test.— This  is  an  exceedingly  handy  test,  the  test*solution 
being  perfectly  stable.      It  is  prepared  as  follows  ; 

Pure  cupric  ^ulphttte,      ,  .  .  .  .  .        30  grains. 

iJistilleiJ  water,     ,.,....,        |i  fl.  ot. 

Make  a  perfect  solution,  and  add 

Pure  glycerin,       .         ,         ,         ,         ,         ,         ,         .       )^  ax. 
Mix  thoroughly,  and  add 

l.k|Uor  potassse,     .         ,         .         .         .         .         .         .         5  fl.  or. 

To  use  this  fluid,  take  about  a  drachm  of  it  and  boil  it  in  a  test-tube. 
Then  add  the  suspected  urine  drop  by  drop,  until  the  reaction  of  sugar  is 
obtained  ;  but  do  not  add  more  than  eight  drops. 

The  substances  in  the  urine  which  interfere  with  the  reliability  of  the 
copper  tests,  by  reason  of  their  ability  to  oxidize  the  cupric  sulphate,  are 
uric  acid,  crealinin,  coloring  matters,  and  bile-pigments.  In  cases  in  which 
the  copper  reaction  is  doubtful,  it  is  w*ise  to  employ  the  fermentation  or 
phenyl -hydrazin  test.  Or  the  urine  may  be  filtered  through  animal  charcoal 
until  entirely  colorless,  when  the  selected  copper  test  may  be  em  ployed. 

Picric-Acid  Test. — Equal  parts  of  the  suspected  urine  and  saturated 
solution  of  picric  acid  are  mixed  in  a  test-tube,  and  half  a  fluid  drachm  of 
liquor  potass^  added.  An  orange-red  color  results.  If,  now,  the  contents 
of  the  tube  are  heated,  they  will  change  to  a  dark  mahogany  color  if  sugar 
is  present. 

Quantitative  Testing  for  Sugar.  The  Fermentation  Test.— Sir 
Wm.  Roberts  has  proposed  a  very  practical  method  of  estimating  the  per- 
centage of  sugar  in  the  urine  by  determining  the  differential  densities  of  the 
urine  before  and  after  removal  of  the  sugar  by  fermentation.  Four  ounces 
of  the  urine  are  placed  in  a  bottle  along  with  a  small  piece  of  compressed 
yeast.  The  cork  of  the  bottle  is  nicked,  to  permit  of  the  escape  of  the 
carbonic  acid  gas  evolved  in  the  fermentation  which  ensues.     Another  hot- 
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tie,  containing  the  urine,  but  without  yeast,  and  well  corked,  is  also  pre- 
pared. Both  bottles  are  placed  in  a  warm  place  for  from  twelve  to  twenty- 
four  hours.  The  specific  gravities  of  the  two  specimens  are  then  taken, 
and  the  difference  noted.  For  each  degree  of  specific  gravity  lost,  one 
grain  to  the  fluid  ounce  of  urine  is  estimated.  If  this  figure  be  multiplied 
by  0.23,  we  obtain  the  percentage  quantity  of  sugar.  The  only  objection 
to  be  urged  against  this  test  is  the  time  required. 

Einhorn  has  devised  a  little  apparatus  which  he  calls  a  saccharimeter^ 
and  which  is  useful  for  estimating  the  quantity  of  sugar  in  diabetic  urine. 
It  is  a  U-shaped  tube  with  a  bulb  on  the  short  end,  similar  in  construction 
to  the  Doremus  ureometer.  The  long  closed  arm  is  graduated  in  fractions 
of  a  gramme,  by  means  of  which  the  percentage  of  sugar,  as  indicated  by 
the  extent  of  the  fermentation  from  yeast,  may  be  read  off.  Urines  con- 
taining large  quantities  of  sugar  should  be  suitably 
diluted  before  employing  this  instrument. 

Quantitatiye  Estimation  of  Sugar  by  Feb- 
ling's  Solution. — Ten  c.c.  of  urine  are  diluted  with 
water  to  100  c.c.  and  placed  in  a  burette  graduated 
in  cubic  centimeters.     Ten  c.c.  of  the  test-solution  an 
diluted  with  an  equal  quantity  of  water  and  placed  in  « 
flask,  which  is  set  on  a  wire-gauze  support  on  a  retor 
stand  and  boiled  over  an  alcohol  flame.     While  th4 
solution  is  boiling,  the  urine  is  added  from  the  burette 
drop  by  drop.     The  process  is  continued  until  all  tht 
copper  in  the  test-fluid  has  been  reduced,  when  th» 
quantity  of  urine  used  may  be  noted.     This  quantity 
is  equivalent  to  0.05  of  sugar,  and  from  this  may  be  calculated  the  quantit; 
of  sugar  in  the  daily  urinary  excretion,  the  latter  figure  being  knowr 
Thus,  if  45  c.c.  of  the  mixture  of  urine  and  water  have  been  used  to  reduc 
the  copper  in   10  c.c.  of  Fehling's  solution,  4.5  c.c.  of  urine  contain  0.0 
gramme  of  sugar.    If  the  daily  quantity  of  urine  is  2000  c.c,  then  the  dail 
excretion  of  sugar  must  amount  to  22.22  grammes. 

Purdy's  Method. — The  standard  solution  used  by  Purdy  for  th 
quantitative  determination  of  sugar  in  the  urine  is  as  follows  : 


Einhorn*  s  saccharimeter. 


Cupric  sulphate,   . 
Potassium  hydrate, 
Strong  ammonia  (sp.  gr.,  0.9), 
(ilycerin,      .... 
Distilled  water,  q.  s.  ad, 


4.742  grammes. 
23.30    grammes. 

450  c.c. 

38  c.c. 

1000  c.c. 


The  cupric  sulphate  and  glycerin  are  dissolved  in  200  c.c.  of  wate 
and  the  potassium  hydrate  in  another  200  c.c.  of  water.  The  solutions  a 
then  mixed,  and  when  cold,  the  ammonia  is  added.     Then  distilled  wat 
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is  added  until  the  whole  equals  1000  c.c.  Thirt>'-five  c.c.  of  this  solution 
represent  0,02  gramme  of  glucose. 

The  test  is  then  proceeded  with  in  a  way  similar  to  that  used  in  the 
case  of  Fehltng's  method.  Thirty*five  c.c.  of  the  test-solution  are  mixed  with 
two  volumes  of  water,  placed  in  a  flask,  and  boiled  over  a  spirit  lamp,  A 
burette  is  filled  %vith  the  suspected  urine,  and  its  contents  emptied,  drop 
by  drop,  into  the  boiling  liquid,  until  the  blue  color  of  the  same  is  dis- 
charged completely.  The  quantity  of  urine  used  is  then  noted,  and  this 
represents  exactly  0.02  gramme  of  sugar.  From  this  may  be  oilculated 
the  quantit>^  of  sugar  in  the  24  hours*  urine. 

Acetone;  Acetomiria.— Acetone  is  found  as  a  normal  constituent 
of  the  urine,  but  in  ver>'  small  quantity »  i.e.,  about  0.01  gramme  in  the 
24  hours.  Its  quantity  may  be  increased  physiologically  by  an  exclusively 
albuminous  diet,  persisted  in  for  several  days.  Pathologically,  it  is  found  in 
a  number  of  diseased  states  characterized  by  increased  albuminous  decom- 
position.    These  include  the  following  : 

1.  Febrile  states,  in  which  the  duration  of  the  pyrexia  seems 

to  be  a  more  important  factor  than  its  intensity,  for  aceto- 
nuria  has  been  observed  in  typhoid  fever,  scarlatina,  croup- 
ous pneumonia,  acute  miliar^'  tuberculosis,  acute  articular 
rheumatism,  and  septicaemia;  while  it  has  been  absent  in- 
variably in  fevers  of  short  duration. 

2.  Diabetic  acetonuria.    This  is  really  the  most  important  vari- 

ety of  acetonuria,  the  prominence  of  the  symptoms  being  in 
direct  proportion  to  the  intensity  of  the  primary  disease. 

3.  Acetonuria  accompanying  cancer.     This  may   be    called    a 

cachectic  acetonuria.  It  seems  to  bear  a  relation  to  the 
cancerous  process,  as  it  occurs  independently  of  the  starva- 
tion which  one  observes  in  many  cases  late  in  their  course. 

4.  Acetonuria  of  starvation, 

5.  Psychotic  acetonuria. 

6.  Acetonuria  as  an  expression  of  auto-intoxication. 

7.  Acetonuria  in  derangements  of  digestion. 

8.  Acetonuria  in  chloroform  narcosis. 

Tests  for  Acetonuria.  Haifa's  Test, — This  is  probably  the  readi- 
est of  application.  Twenty  grains  of  iodide  of  potassium  are  to  be  dis- 
solved in  one  drachm  of  liquor  potassa^,  and  boiled.  Then  the  test  is  made 
by  the  contact  method,  the  urine  being  poured  carefully  on  the  solution.  At 
the  line  of  junction  of  the  two  liquids  there  will  appear  a  white  cloud  of 
preciptated  phosphates.  If  acetone  is  present,  this  will  gradually  give 
place  to  a  yellow  color  from  the  formation  of  iodoform  cr>^stals.  This  test 
is  a  comparatively  rough  one.  It  may  be  made  more  delicate  by  first  dis- 
tilling the  specimen  of  urine,  and  using  the  distillate  for  the  examination. 
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Chautard's  Test. — If  a  drop  of  an  aqueous  solution  of  magenta 
which  has  been  decolorized  with  sulphuric  acid  is  added  to  urine  containing 
more  than  o.oi  per  cent,  of  acetone,  a  violet  color  will  appear.  When 
acetone  is  present  in  minute  quantities,  it  may  take  five  minutes  for  the  re- 
action to  appear. 

Lieben's  Test. — Add  a  little  phosphoric  acid  to  about  half  a  litre  of 
the  urine,  and  distill.  To  a  small  quantity  of  the  distillate  add  a  few  drops 
of  iodo-potassic-iodide  solution  and  caustic  potash.  Acetone  will  cause  a 
precipitate  of  yellow  iodoform  crystals,  which  will  be  recognized  by  their 
odor.  Von  Jaksch  is  the  authority  for  the  delicacy  and  reliability  of  this 
test. 

Diacetlc  Acid;  Diaceturia. — Diacetic  acid  as  a  constituent  of 
the  urine  is  always  pathological.  It  possesses  about  the  same  significance 
as  acetonuria,  being  a  prominent  feature  of  diabetes  and  fevers.  Its  pres- 
ence in  diabetes  may  be  regarded  as  unfavorable,  as  it  is  present  only  in  bad 
cases,  and  absent  in  the  mild  ones.  Its  occurrence  in  the  febrile  afTections 
of  children  is  not  unusual,  and  not  to  be  regarded  as  necessarily  unfavor- 
able. In  adults,  however,  its  advent  is  always  a  grave  sign,  as  it  is  then 
usually  followed  by  coma  within  a  short  time.  It  seems  to  be  especially 
common  in  cases  of  diabetes  in  young  subjects. 

There  is  a  form  of  diacetaemia  which  appears  to  be  an  idiopathic  affec- 
tion, and  which  is  characterized  by  vomiting,  dyspnoea,  jactitations  and 
diaceturia,  followed  by  coma  and  death. 

The  best  test  for  diacetic  acid  in  the  urine  is  that  of  von  Jaksch. 
"To  the  urine  a  fairly  concentrated  solution  of  perchloride  of  iron  is  cau- 
tiously added,  and  if  a  phosphatic  precipitate  forms,  this  is  removed  by 
filtration  and  more  of  the  perchloride  of  iron  solution  supplied.  If  the 
Bordeaux-red  color  appears,  one  portion  of  the  urine  is  boiled,  whilst 
another  is  treated  with  sulphuric  acid  and  extracted  with  ether.  If,  now, 
the  portion  of  urine  which  has  been  boiled  shows  little  or  no  change,  whilst 
the  perchloride  of  iron  reaction  in  the  ethereal  extract  is  no  longer  evident 
after  24  to  48  hours,  and  if,  at  the  same  time  (on  testing  the  urine,  directly 
and  its  distillate),  it  is  found  rich  in  acetone,  the  condition  may  be  inferrec 
to  be  that  of  diaceturia." 

Pus  in  the  Urine ;  Pyuria.— Urine  containing  pus  presents  to  thi 
naked  eye  a  cloudy  appearance  when  the  pus  is  in  small  quantity,  or,  whei 
it  is  large,  a  yellowish  or  milky  color.  It  may  be  confounded  with  th 
presence  of  phosphates  or  amorphous  urates.  A  distinction,  however,  i 
readily  made,  as  phosphatic  urine  clears  up  on  the  addition  of  an  acic 
while  that  containing  pus  has  its  cloudiness  increased,  or  at  least  un 
affected  ;  from  urates  by  the  addition  of  heat,  which  clears  up  the  urate 
and  increases  the  opacity  of  pyuria  by  reason  of  the  associated  albumini 
ria.     One   should  not,   however,   depend  upon  the   recognition  of  pho! 
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phaturia  or  lithuria  for  excluding  pyuria,  but  should  apply  tests  for  the 
recognition  of  pus.     These  are 

a.  Chemical,  and 

b.  Microscopical 

The  chemical  tests  include  those  of  Vitah  and  Donne.  Vitali*s  test 
is  as  follows  :  The  suspected  urine  is  passed  through  filter  paper.  A  few 
drops  of  an  old  tincture  of  guaiacum,  which  has  been  kept  in  the  dark,  are 
then  thrown  on  the  sediment  remaining  in  the  funnel,  and,  if  pus  is  present, 
a  characteristic  blue  color  will  appear. 

Donne's  test  is  performed  by  adding  a  small  piece  of  caustic  soda 
to  the  suspected  urine.  In  the  presence  of  pus  there  will  appear  a  thick 
gelatinous  deposit,  which  adheres  to  the  bottom  of  the  tube. 

The  iodo-potapSSium-iodide  test  may  be  said  to  be  both  chemical 
and  microscopic.  Under  certain  circumstances  it  may  be  difficult  to  differ- 
entiate leucocytes  from  small  round  epithelial  cells  resembling  them.  Then 
the  iodo-potassium*iodide  solution  may  be  added  to  the  specimen.  This 
stains  the  leucocytes  a  deep  mahogany-brown,  while  the  epithelial  cells  take 
on  a  light-yellow  color. 

Under  the  microscope,  leucocytes  appear  as  pale,  finely  granular 
spherical  cells,  containing  usually  a  single  nucleus,  often,  however,  two  or 
three  nuclei.  The  application  of  acetic  acid  causes  them  to  swell,  some- 
times to  double  their  size,  and  at  the  same  time  rendering  their  nuclei  more 
distinct  and  dissipating  their  granular  matter.  Mixture  with  a  strong  alkali, 
as  ammonia  or  liquor  potassa;,  causes  them  to  swell  and  coalesce  and  form 
a  thick  glair}'  mass, — upon  this  feet  depending  Donne*s  test  for  pus  as  above 
given.  These  changes  are  noted  in  strongly-alkaline  urine,  as  in  cases  of 
cystitis  ;  hence  pus-cells  cannot  be  discovered  microscopically  under  such 
circumstances,  and  recourse  must  be  had  to  the  chemical  tests. 

Inasmuch  as  pus  is  an  albuminous  fluid,  pyuria  must  always  be  asso- 
ciated with  some  albuminuria.  It  is  important  always  to  determine  whether 
the  albuminuria  is  of  greater  degree  than  the  severity  of  the  pyuria  would 
warrant.  Hottinger  has  demonstrated  that  a  pyuria  presenting  100.000 
pus-cells  per  cubic  centimetre  of  urine  will  produce  1  per  cent,  of  albu- 
min in  the  urine.  With  this  information,  and  the  counting  of  the  pus- 
cells  by  the  hseniatoc>tometer,  one  may  readily  detect  the  significance  of 
the  associated  albuminuria. 

The  number  of  pus-cells  in  pyuria  may  range  all  the  way  from  1400 
per  cubic  centimetre  in  mild  to  i  50,000  per  cubic  centimetre  in  the  severe 
cases.  Hottinger  has  stated  that  the  daily  discharge  may  reach  all  the 
way  from  40,000,000  to  1 50,000,000  pus-cells. 

The  presence  of  pus  in  the  urine  must  indicate  a  pus-forming  lesion 
either  in  the  urinar\^  tract  or  in  some  of  the  structures  communicating  with 
it.     Hence  pyuria  may  originate  in 
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a.  The  urethra : 

(i)  pendulous ; 
(ii)  prostatic  ; 
(iii)  urethral  appendages. 

b.  The  bladder. 

c.  The  ureters. 

d.  The  kidneys. 

e.  Suppurating  cavities  having  fistulous  communication  with  the 

urinary  tract. 

It  is  important  in  every  case  of  pyuria  to  determine  the  portion  of  the 
urinary  tract  from  which  the  pus  is  derived.  This  may  usually  be  done 
without  difficulty  by  certain  clinical,  chemical  and  microscopical  tests. 

The  chemical  reaction  of  the  urine  offers  a  rough  guide,  inasmuch  as 
purulent  urine  of  acid  reaction  indicates  a  renal  source,  while  alkaline  re- 
action indicates  vesical  origin. 

In  renal  pyuria,  especially  when  dependent  upon  pyelitis  or  pye- 
lonephritis, the  quantity  of  pus  is  sometimes  large,  thick,  and  creamy 
separating  readily  as  sediment,  the  urine  not  undergoing  decompositior 
for  days. 

Contrasted  with  this  picture  is  that  of  the  thick,  glairy  pus  of  vesica 
origin. 

An  intermittent  pyuria  suggests  an  intermittent  cause,  which  i 
usually  found  in  renal  suppuration  with  urethral  obstruction,  which  is  re 
lieved  from  time  to  time.  It  may  also  result  from  extra-urinary  suppure 
tion,  the  fistulous  communication  with  which  becomes  closed  from  time  t 
time.  In  these  cases  the  constitutional  symptoms  of  suppuration  affor 
diagnostic  aid.  With  the  damming  up  of  the  pus  by  closure  of  the  oper 
ing  appears  fever,  etc. ;  with  renewal  of  the  outlet,  the  constitutional  symj 
toms  subside. 

The  appearance  of  flakes  of  pus  in  the  urine  generally  indicat< 
an  urethral  source.  It  is  said  that  those  threads  which  are  thin  and  lor 
come  from  the  anterior  urethra,  and  those  which  are  broad  and  thick  fro 
behind  the  compressor  urethrae  muscle. 

The  three  or  four  glass  test  affords  a  valuable  guide  for  the  d 
tection  of  the  source  of  the  pus.  First  the  urethra  is  washed  out  with 
weak  solution  of  boric  acid.  If  the  washings  contain  pus-cells,  it  is  e^ 
dent  that  some  of  the  pus,  at  least,  comes  from  the  urethra.  A  portion 
the  urine  is  then  passed  into  a  second  glass.  If  this  is  free  of  pus-cells, 
proves  that  the  pyuria  must  be  urethral.  If,  however,  it  contains  pus,  th 
the  pyuria  must  be  either  vesical  or  renal.  If,  now,  the  finger  be  insert 
into  the  rectum  and  the  prostate  well  massaged  forwards,  the  contents 
the  ducts  of  this  gland  and  the  seminal  vesicles  will  be  forced  into  1 
urethra,  whence  they  may  be  washed  into  a  third  glass  by  another  urii 
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tion.  TTie  finding  of  pus  m  discharges  demonstrates  an  origin  of  pus  in 
the  accessory  glands  of  the  deep  urethra.  Vesical  and  renal  origin  may 
be  diflerentiated  by  Sir  Henry  ThompBon's  method.  The  bladder  is 
emptied  thoroughly  by  a  soft  rubber  catheter,  the  patient  being  in  a  stand- 
ing position.  It  is  then  washed  out  thoroughly.  The  urine  is  then  per- 
mitted to  escape  by  the  catheter  into  a  fourth  glass.  Such  urine  must  come 
from  the  kidneys  direct,  because,  according  to  Thompson,  "the  bladder 
ceases  for  a  time  to  be  a  reservoir  ;  it  does  not  expand,  but  is  contracted 
around  the  catheter,  and  the  urine  percolates  from  the  ureters  direct."  If 
this  procedure  determines  a  renal  origin,  we  may  adopt  another  and  very 
simple  device  for  determining  whether  one  or  both  kidneys  are  diseased, 
and  if  but  one,  which  one* 

The  cystoscope,  demanding  a  high  degree  of  technical  skill  for  its 
successful  manipulation,  is  not  available  for  the  general  practitioner,  al- 
though it  is  capable  of  giving  the  necessary  information.  In  place  of  using 
it,  we  may  insert  a  rod-like  instrument  into  the  rectum,  and  by  it  raise  the 
floor  of  the  bladder,  forming  a  ridge  between  the  ureteral  orifices.  In  this 
way  we  have  two  water-sheds,  one  supplied  by  the  right  kidncy»  the  other 
by  the  left.  Skillful  use  of  a  beaked  catheter  will  enable  us  to  withdraw 
urine  from  each  of  these  at  will,  examination  of  which  will  determine  the 
source  of  the  pus. 

The  renal  diseasee  producmg  pyuria  are  as  follows : 

a.  Acute  and  chronic  pyelitis. 

b.  Primary  and  secondary'  pyelitis. 

c.  Pyelonephritis. 

PrimEury  pyelitis  originates  in  the  kidneys,  and  may  be  produced  by 
drugs  or  poisons,  notably  turpentine,  cantharides,  and  various  balsams.  It 
may  also  arise  from  bacterial  irritation,  notably  after  or  during  the  course 
of  typhus  and  typhoid  fevers,  tuberculosis,  and  influenza.  Some  cases  are 
traumatic,  resulting  from  a  direct  injury,  as  a  blow,  or  from  the  mechanical 
action  of  a  renal  calculus,  the  history  of  the  case  being  the  main  guide  for 
differentiation. 

The  quantity  of  pus  in  pyelitis  may  var\'  considerably.  The  urine  is 
always  acid  in  reaction,  and  under  the  microscope  is  found  to  contain  epi- 
thelial elements  of  the  renal  pelvis.  A  similar  condition  of  affairs  may 
occur  in  acute  or  chronic  nephritis,  but  in  these  diseases  the  number  of  pus- 
cells  is  by  no  means  as  large  as  in  pyelitis. 

Associated  disease  of  the  renal  substance  constitutes  the  case  one  of 
pyelonephritis. 

Secondary  pyelitis  is  always  an  ascending  inflammation  starting  in 
the  bladder.  It  originates  usually  in  a  cystitis  due  to  instrumentation  in  a 
gouty  subject,  to  the  sudden  withdrawal  of  urine  in  prostatic  retention,  or 
to  tumor  or  stone  in  the  bladder.     Secondary  pyelonephritis  is  one  of  the 
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common  attendants  upon  severe  cases  of  acute  and  chronic  myelitis,  and  is 
a  very  serious  complication,  both  as  regards  the  life  and  the  comfort  of  the 
patient. 

In  acute  parenchymatous  nephritis  pus-cells  are  always  found 
in  considerable  number,  though  by  no  means  in  as  large  quantity  as  the 
quantity  of  albumin  would  lead  us  to  expect.  More  than  this,  we  have 
the  associated  symptoms  as  described  by  the  patient,  and  the  microscopic 
finding. 

Chronic  diffuse  nephritis  also  presents  a  number  of  pus-cells  to 
the  microscope ;  but  they  are  not  numerous,  and  we  have  the  well-marked 
albuminuria,  the  diminished  excretory  function  of  the  kidneys,  and  the 
presence  of  tube-casts. 

Vesical  pyuria,  as  already  stated,  is  attended  with  an  alkaline  reac- 
tion of  the  urine,  which  is  usually  found  to  have  undergone  ammoniacal 
decomposition.  Microscopic  examination  discovers  the  triple  phosphates 
in  abundance.  Pus-cells  are  not,  as  a  rule,  discoverable,  because  the  pus 
has  been  converted  into  a  gelatinous,  glairy  mass.  That  pus  is  present  is 
to  be  determined  by  one  of  the  tests  already  given. 

The  strongylus  gigas  in  the  pelvis  of  the  kidney  may  produce  both 
pyuria  and  haematuria. 

The  diagnosis  of  pyuria  originating  in  an  extra-urinary  source 
depends  first  upon  the  fact  that  the  pus  has  appeared  suddenly  in  a  previously 
clear  urine,  and  the  history  of  the  case,  which  suggests  the  situation  of  the 
original  disease. 

Blood  in  the  Urine;  Haematuria.— Urine  containing  blood 
presents  various  appearances  to  the  naked  eye  according  to  the  quantity  oi 
blood  present  and  its  intimacy  of  mixture  with  that  fluid.  Thus  the  urine 
may  be  bright-red  in  color  to  dark-brown,  or  even  black  or  smoky.  Or 
standing  it  throws  down  a  sediment  corresponding  in  a  general  way  to  the 
color  of  the  urine,  and  found  on  examination  to  contain  coagula.  In  ex- 
ceptional cases  the  blood  is  present  in  quantity  too  small  to  cause  changef 
perceptible  to  the  naked  eye,  in  which  case  we  must  have  recourse  to  th< 
microscope  for  its  detection. 

The  microscopic  detection  of  blood  is  usually  an  easy  matter,  espe 
cially  in  cases  in  which  it  has  been  derived  from  the  bladder,  for  in  vesica 
haematuria  the  blood-corpuscles  are  but  little  changed.  Sometimes  the} 
are  somewhat  swollen  or  shrunken  or  cremated.  In  renal  haematuria 
however,  they  may  undergo  changes  by  reason  of  the  prolonged  actioi 
of  the  urinary  water,  and  present  an  appearance  of  pale  rings  with 
double  contour,  containing  no  nucleus,  and  generally  known  as  *'blooc 
shadows." 

The  chemical  tests  for  the  presence  of  blood  tell   us  only  that  th 
blood-coloring  matter  is  present.     They  are  as  follows  : 
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(a)  Almep'fl  Guaiacum-Turpentine  Test.— To  lo  cubic  centi- 
metres of  the  suspected  urine  is  added  a  mixture  of  tincture  of  guaiacum  and 
old  oil  of  turpentine.  At  the  point  of  junction  of  the  two  liquids  there  will 
appear  a  white  line,  changing  to  blue  if  blood-coloring  matters  are  present. 

(d)  Hellar*S  Test, — A  portion  of  the  suspected  urine  is  treated  with 
liquor  potassa;  and  boiled.  The  basic  phosphates  are  precipitated,  and 
carry  with  them  the  ha:matin  and  blood-coloring  matter  The  precipitate 
will  thus  present  a  bright-red  color.  If,  however,  there  is  an  abundance  of 
other  urinary  coloring  matters,  as  urobilin,  interfering  with  the  satisfaction 
of  this  test,  filter  out  the  sediment.  Then  dissolve  it  by  pouring  acetic 
acid  on  the  filter.  The  resulting  solution  will  be  of  a  red  color,  gradually 
disappearing  on  exposure  to  the  air,  if  blood  is  present. 

Ha-maturia  may  result  from  bleeding  from  any  portion  of  the  urinary 
tract.     Its  causes  may  be  tabulated  as  follows  : 

1.  KidneyB. 

a.  General  diseases, 

i.  Scurvy, 
ii.    Hemophilia, 
iii.    Lcucocythnemia. 
iv.  Purpura  hx^morrhagica. 
V.  Infectious  diseases. 
/.  Yellow  fever. 

//.   Pernicious  malarial  fevers. 

i/V,   Relapsing  fever. 

itK  Typhoid  and  typhus  fevers. 

b.  Active  congestion  of  the  kidneys. 

c.  Acute  nephritis. 

d.  Malignant  diseases  of  the  kidneys. 

e.  Embolism  of  the  kidneys. 

f  Chronic  nephritis  (interstitial  or  parenchymatous), 
g.  Tuberculous  disease. 

2.  Ureters, 

a.  Calculus. 

b.  Uric  acid. 

3.  Bladder. 

a.  Diphtheritic  cystitis, 

b.  Malignant  ulceration, 

c.  Stone  in  the  bladder. 

d.  Traumatism. 

e.  Parasites. 

f.  Varicose  veins, 
g.  Villous  tumors, 
h.  Tuberculosis. 
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4.  Urethra. 

a.  Prostatitis. 

b.  Mechanical  injury  (foreign  body  or  instrumentation). 

c.  Urethritis. 

5.  Extra-Urinary. 

a.  Contamination  with  menstrual  blood. 

The  differentiation  of  these  various  conditions  is  to  be  based  upon  a 
study  of  the  history  of  the  case,  and  an  analysis  of  the  symptoms  present, 
and  a  microscopic  and  chemical  examination  of  the  urine. 

It  is  important  in  any  case  of  haematuria  that  the  source  whence  the 
blood  is  derived  be  recognized.  This  may  be  done  readily  by  paying  at- 
tention to  the  appearances  of  the  urine,  the  character  of  the  clots  if  present, 
and  the  associated  clinical  symptoms. 

The  brighter  and  the  more  arterial  the  color  of  the  bloody  urine,  the 
nearer  is  the  source  of  the  haemorrhage  to  the  urinary  meatus.  An  excep- 
tion to  this  statement  is  found  in  cases  of  severe  injur>'  to  the  kidneys  in 
tv'hich  the  haemorrhage  is  profuse,  and  in  some  cases  of  malignant  disease 
of  the  kidneys.  Neither  of  these  conditions  really  invalidate  the  value  oi 
the  proposition,  as  the  attendant  clinical  phenomena  and  the  history  of  the 
case  are  sufficient  to  make  a  diagnosis. 

Blood  appearing  at  the  meatus  urinarius  without  a  simultaneoof 
escape  of  urine  must  come  from  the  urethra. 

Hsdmaturia  with  smoky  color  of  the  urine  is  practically  alway 
of  renal  origin.  The  only  exception  to  this  statement  is  found  in  certaii 
rare  cases  of  vesical  haemorrhage  in  which  the  blood  escapes  slowly. 

In  hsBmaturia  of  vesical  origin  the  blood-cells  present  a  norma 
appearance,  unless  the  urine  has  undergone  ammoniacal  fermentation,  i 
which  case  numerous  **  blood-shadows  "  maybe  seen.  The  blood  is  not  a 
intimately  mixed  with  the  urine  as  in  renal  haemorrhage,  and  subsides  rap 
idly  in  a  conical  glass.     The  blood-clots  are,  as  a  rule,  large  and  irregula: 

Haematuria  appearing  after  slight  indirect  ii^jury  is  strongl 
suggestive  of  calculus  or  malignant  disease.  If  not  associated  with  oth< 
symptoms,  it  is  probably  due  to  calculus  or  to  chronic  Bright's  disease.  I 
the  case  of  malignant  disease  of  the  bladder  or  kidneys,  there  will  be  four 
pain  and  other  symptoms  to  suggest  the  diagnosis.  If  the  haemorrhaj 
disappears  on  rest,  stone  is  to  be  suspected.  Benign  growths  are  to  be  su 
pected  when  the  history  of  the  bleeding  extends  over  a  number  of  yeai 
The  haemorrhage  in  these  cases  may  be  profuse  ;  sufficiently  so,  at  times, 
endanger  life. 

The  relation  in  point  of  time  in  the  act  of  micturition  affords  some  i 
formation.  Hemorrhage  appearing  at  or  near  the  close  of  urination  su 
gests  a  vesical  or  prostatic  source. 

The  appearance  in  the  urine  of  long  earthworm-like  clots  tells 
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that   the  blood  has  passed  through  the  ureters,  and  that  the  haemorrhage 
must  be  either  renal  or  ureteral, — usually,  however,  the  former. 

Renal  haBmaturla  is  suggested  by  the  intimate  mixture  of  the  blood 
with  the  urine,  by  the  smoky  color  of  the  mixture,  by  the  relatively  small 
quantity  of  blood,  and  the  presence  of  a  large  percentage  of  albumin,  tube- 
casts,  and  a  diminished  urea  secretion,  and  other  symptoms  suggestive  of 
renal  disease. 

Tlie  various  forms  of  Bright 's  disease  constitute  the  most  frequent 
cause  of  hc-ematuria.  The  symptom  is  most  frequently  observed  in  connec- 
tion with  acute  parenchymatous  nephritis.  The  quantity  of  blood  lost  is 
usually  small. 

In  hsBinorrhage  from  the  pelvis  of  a  kidney,  the  lesion  is 
usually  unilateral,  which  may  be  determined  by  catheterization  of  the 
ureters  or  by  the  **  water-shed  "  test,  as  described  under  pyuria.  It  is  com- 
monly due  to  renal  calculus,  and  is  apt  to  intermit. 

Aga  is  of  some  value  in  determining  the  cause  of  h;i:maturia. 

Occurring  before  (he  age  of  Jtvc  years,  scurvy  and  renal  concretions  are 
the  most  probable  causes* 

Between  puberty  and  tiuenty  years  of  age,  tubercle  of  the  bladder  and 
renal  stone  are  to  be  suspected. 

Betufeen  the  ages  of  twenty  and  thirty,  gonorrhteal  prostatitis. 

Between  the  ages  of  thirty  and  forty,  vesical  papilloma. 

After  the  age  of  fifty,  malignant  tumor  and  vesical  stone. 

It  is  important  to  bear  in  mind  that  in  all  cases  of  harmaturia  instnt- 
mentatioH  for  diagnostic  purposes  is  not  to  br  employed  unless  absolutely 
necessary,  and  then  only  the  most  delieate  manipulation  should  be  practised. 

Metlui*iiioglcibin  in  the  Urine;  Hteiuoglobinuriu.-'This  is 
a  condition  characterized  by  the  appearance  of  the  coloring-matter  of  the 
blood  without  red- corpuscles  in  the  urine.  While  it  is  generally  known 
as  ha^moglobinuria,  the  coloration  of  the  urine  is  due  not  to  h^'nioglobin. 
but  to  met  haemoglobin. 

The  urine  presents  a  dark  color,  which  has  been  compared  to  that  of 
porter,  strong  tea,  or  port  wine.  It  is  usually  turbid,  and  deposits  a  choco- 
late^colored  sediment.  It  is  always  strongly  albuminous.  Microscopi- 
cally, the  sediment  is  found  to  consist  of  methasmoglobin,  hyaline  casts, 
and  cr>'stals  of  ha^matoidin,  uric  acid,  and  oxalate  of  lime.  Blood-cells  are 
few  in  number  or  entirely  absent.  The  fact  that  the  abnormal  appearance 
of  the  urine  is  due  to  blood-coloring  matters  must  be  determined  by  the 
chemical  blood-tests  of  Heller  and  Almen,  already  described. 

Ha:moglobinuria  is  due  to  a  disintegration  of  the  red-blood  cells,  by 
reason  of  w*hich  their  cotoring-matter  is  discharged,  together  with  an  ina- 
bility on  the  part  of  the  liver  to  take  care  of  iL  It  may  be  brought  about 
by  a  great  variet)-^  of  conditions,  as  follows : 
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1.  The  transfusion  of  the  blood  of  animals  into  that  of  mai 

2.  The  intravenous  injection  of  pure  water  or  glycerin. 

3.  Extensive  burns. 

4.  Numerous  infectious  diseases,  notably 

a.  Scarlatina. 

b.  Variola. 

c.  Yellow  fever. 

d.  Malarial  fevers. 

5.  Blood  diseases. 

a.  Chlorosis. 

b.  Icterus  gravis. 

c.  Leucocythaemia,  with  cholaemia. 

6.  Certain  poisons,  including 

Arseniuretted  hydrogen,  sulphuretted  hydrogen,  chlor 
potash,  quinine  (in  malarious  subjects),  pyrogallic 
naphthol,  nitro-benzol,  and  poisonous  mushrooms. 

The  most  interesting  cases  of  haemoglobinuria  are  those  class< 
paroxysmal,  and  which  may  be  said,  in  the  present  light  of  pathology, 
an  idiopathic  disorder.  The  causes  of  this  disease  are  generally  fou 
exposure  to  cold,  Raynaud's  disease,  over-exertion,  and  syphilis, 
are  affected  more  frequently  than  females.  Individual  attacks  are  us 
in  with  a  rigor,  followed  by  fever  and  the  characteristic  changes  1; 
urine.  The  individual  paroxysms  last  from  three  to  twelve  houn 
may  be  repeated  at  intervals  of  a  few  hours  to  several  months.  The 
and  spleen  are  found  swollen  and  tender.  Urticaria  sometimes  follow 
attacks.  With  the  subsidence  of  the  diagnostic  symptoms  the  patieni 
exhausted. 

Chyluria. — In  this  condition  the  urine  presents  a  milky  appeal 
After  standing  for  a  time  it  may  undergo  coagulation,  by  reason  of  1 
numerous  fibrinous  masses  appear,  or  the  entire  fluid  may  be  con\ 
into  a  gelatinous  mass. 

Microscopically,  chylous  urine  is  found  to  contain  numerous  fat- 
ules,  which  show  themselves  as  highly-refracting  globules  with  darl 
lines,  soluble  in  ether,  chloroform,  or  bisulphide  of  carbon.  Usualb 
condition  is  associated  with  leucocytes  and  albuminuria.  Red-blood 
are  sometimes  present,  and,  when  in  considerable  quantity,  impart  t 
urine  a  pinkish  color.     Very  often,  too,  tube-casts  may  be  found. 

Chyluria  occurs  almost  exclusively  in  the  tropics  or  in  persons 
have  resided  a  long  time  in  those  regions.  It  is  found  in  associatii 
most  cases,  with  the  filaria  sanguinis  hominis  in  the  blood.  Exceptio 
however,  its  parasitic  origin  cannot  be  traced,  and  then,  according  to  C 
it  may  be  due  to  changes  in  the  renal  parenchyma.  The  avenue  by  ^ 
the  chyle  enters  the  urine  has  been  a  subject  for  considerable  discu: 


THE  URINE.  529 

Grim  contends  that  chyluria  is  dependent  opon  an  unnatural  communica- 
tion between  the  lymphatics  and  the  urinaiy^  passages. 

Cases  have  been  reported  in  which  the  chylous  urine  undenient  par- 
tial coagulation  while  still  in  the  bladder 

Fat  iu  the  Urine;  L.ipuria,™A  small  quantity  of  fat  enters  into 
the  composition  of  normal  urine,  but  so  small,  indeed,  as  to  be  of  no  clinical 
importance.  Physiologically,  fat  may  appear  in  the  urine  in  children  after 
the  ingestion  of  cod-liver,  castor,  or  olive  oil  Small  quantities  of  fat  may 
be  obser\^ed  pathologically  in  cases  of  chronic  parenchymatous  nephritis^ 
phosphorus  poisoning,  and  in  diabetes  mellitus. 

Urine  containing  an  abnormal  quantity  of  fat  presents  a  turbid  appear- 
ance, which  disappears  on  shaking  up  with  ether.  Under  the  microscope, 
the  fat  may  appear  as  globules  or  as  needles, — ^the  latter  especially  in  chronic 
nephritis  and  septicaemia. 

Uroerytlirin.™ Uroerythrin  is  one  of  the  normal  coloring-matters  of 
the  urine.  It  is  this  substance  which  gives  to  uric  acid  and  its  compounds 
their  cliaracteristic  color.  It  occurs  in  excessive  quantity  in  cases  of  rela- 
tive or  absolute  insufficiency  of  the  liver  cells  ;  also  in  acute  febrile  dis- 
eases, and  in  chronic  diseases  of  the  heart  and  lungs. 

The  following  test  has  been  suggested  :  Precipitate  the  urine  with  the 
neutral  acetate  of  lead,  or  with  barium  chloride  solution.  If  uroer>lhrin  is 
absent,  the  precipitate  will  be  milky  white  ;  if  in  appreciable  quantity,  a 
pale-rose  color  ;  if  in  excess,  the  precipitate  will  exhibit  a  pronounced  rose 
color. 

The  presence  of  a  pinkish  or  reddish  color  to  a  deposit  of  urates  dem- 
onstrates the  presence  of  uroerythrin. 

In  most  cases  in  which  uroerythrin  is  in  excess,  the  same  fact  will  ob- 
tain as  to  urobilin. 

UroIiiliiiiiria,fir  Ex<*ess  of  Urobilin  in  tlie  XT rine.— Urobilin 
is  present  m  small  quantity  in  normal  urine,  and  may  exist  as  a  pigment  in 
large  quantities  in  pathological  urine.  It  is  a  reduction  product  of  bili- 
rubin ;  and,  according  to  von  Jaksch,  the  latter  substance  may  be  found  in 
the  blood  in  almost  every  case  in  which  urobilin  is  present  in  the  urine.  It 
is  regarded  by  von  Jaksch  as  **  valuable  evidence  of  hepatic  disease  when 
supported  by  other  symptoms,  and  in  the  absence  of  causes  which  are 
known  to  produce  it/*  Its  occurrence  also  seems  to  bear  some  relation  to 
harmorrhagic  extravasations,  as  urobilinuria  has  been  observed  as  a  promi- 
nent feature  of  intracranial  haemorrhage,  hfemorrhagic  infarctions,  retro- 
uterine haemorrhages,  the  extensive  cutaneous  haemorrhages  due  to  scurvy, 
haemophilia,  etc.  It  has  also  been  found  in  hepatic  cirrhosis,  chronic  ma- 
laria, pernicious  anaemia,  carcinoma,  scarlet  fever,  pneumonia,  er>^sipelas, 
typhoid  fever,  acute  sepsis,  appendicitis,  acute  articular  rheumatism,  and 
lead*colic. 

34 
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Test.— To  a  test-tube  about  half-full  of  the  suspected  urine  add  five 
or  six  drops  of  a  lo  per  cent,  solution  of  zinc  chloride ;  next  add  sufficient 
liquor  ammoniae  to  dissolve  the  precipitate.  The  presence  of  urobilin  is 
demonstrated  by  a  greenish  fluorescence  which  is  best  seen  when  the  tube 
is  held  against  a  black  background. 

Urorosein. — This  occurs  in  the  urine  as  a  chromogen,  but  only  in 
small  amounts  under  normal  conditions.  It  may  be  greatly  increased  in 
pulmonary  tuberculosis,  penidous  anaemia,  and  chlqrosis,  especially ;  also 
in  diabetes,  osteomalacia,  typhoid  fever,  abdominal  carcinoma,  nephritis, 
and  diseases  of  the  stomach.  * 

Test.— Add  15  drops  of  strong  hydrochloric  acid  to  10  c.c.  of  urine 
in  a  test-tube.  If  urorosein  be  present  in  excess,  there  will  appear  a  rose- 
red  color  in  about  ten  minutes.  This  reaction  may  be  accelerated  by  heat- 
ing the  mixture. 

Hsematoporphyrin  in  the  Urine,  or  Hsematoporphyrin- 
uria. — Traces  of  this  substance  may  be  found  in  normal  urine,  but  not 
sufficiently  large  to  be  practical  in  clinical  analyses.  When  present  in 
excess,  the  urine  presents  an  opaque,  almost  black  color  to  reflected  light ; 
in  mild  cases,  the  color  may  range  from  light-orange  to  Burgundy  red. 
Uncomplicated  haematoporphyrinuria  is  never  associated  with  albuminuria. 
Great  uncertainty  surrounds  the  significance  of  this  symptom ;  hence,  for 
the  present,  it  cannot  be  regarded  as  possessed  of  much  clinical  importance. 
It  has  been  observed  in  gout,  acute  inflammatory  rheumatism,  chorea, 
tuberculosis,  Addison's  disease,  cirrhosis  of  the  liver,  and  after  repeated 
doses  of  sulphonal  and  trional.  Nakarai  claims  it  to  be  a  constant  phe- 
nomenon of  lead-poisoning.  As  a  transitory  symptom  it  is  said  to  be  of 
frequent  occurrence  in  typhoid  fever,  and  Stokvis  has  shown  that  it  may 
result  from  the  absorption  of  blood  from  the  alimentary  canal  and  its  sub 
sequent  elimination. 

All  tests  are  unsatisfactory  excepting  that  with  the  spectroscope,  anc 
this  can  hardly  be  available  for  the  general  practitioner.  Von  Jaksch  sug 
gests  the  following  chemical 

Test:  Precipitate  30  c.c.  of  the  suspected  urine  with  alkaline  solutio 
of  barium  chloride.  Then  wash  the  precipitate  with  water.  Next  suspen 
this  precipitate  in  absolute  alcohol.  The  addition  of  acids  or  alkalies  wi 
take  up  the  red  color  from  the  precipitate. 

Bile  in  the  Urine. — The  elements  of  the  bile  which  may  be  four 
in  the  urine  are  the  bile-acids  and  the  bile-pigments.  The  latter  impart  t 
the  fluid  a  yellow,  yellowish-green,  green,  or  dark-brown  color,  accordir 
to  the  quantity  present.  Organized  sediments  found  in  the  urine,  as  casi 
epithelium,  etc.,  are  stained  yellow. 

Choluria  occurs  in  all  conditions  producing  jaundice.  It  may  also  1 
associated  with  diseases  of  the  liver  not  attended  by  jaundice.     It  is  prese 
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in  cases  of  obstruction  of  the  biliary  ducts,  whether  due  to  a  swelUng  of 
the  mucous  membranes  of  the  same,  biliary  calculus,  or  tumors  of  the  liver 
and  adjacent  organs.  It  has  been  observed  in  certain  conditions  of  the 
blood  characterized  by  hemorrhage  into  the  tissues,  and  in  poisoning  by 
phosphorus  and  the  aniline  dyes. 

Usually  the  bile-acids  and  -pigments  are  associated  ;  hence  the  test 
for  tlie  latter,  being  more  readily  applied,  answers  most  chnical  purposes. 
According  to  Oliver,  however,  the  biliary*  acids  precede  the  pigments 
in  their  advent,  and  remain  for  some  time  after  the  latter  have  disap- 
peared. 

Ogden  teaches  that  the  bile-acids  are  not  generally  present  in  the 
hematogenous  form  of  jaundice.  He  admits,  however,  that  this  rule  is 
subject  to  a  sufficient  number  of  exceptions  to  make  the  presence  of  the 
bile-acids  an  unreliable  sign  of  the  hepatogenous  origin  of  the  jaundice. 

The  biliar>^  pigments  are  four  in  number,  as  follows  :  Bilirubin,  bili- 
verdin,  biliprasin,  and  bilifuscin.  The  first  of  these  is  the  only  one  found 
in  freshly -voided  urine,  the  others  appearing  only  on  standing.  Hence,  in 
testing  for  bile  in  the  urine,  we  practically  limit  our  investigations  to  the 
discovery  of  bilirubin. 

Urines  containing  bile  are  practically  always  albuminous.  Owing  to 
the  irritating  effect  of  the  bile  on  the  urinary  tubules,  casts  and  renal 
epithelium  cells  are  commonly  present  These  anatomical  elements  are 
usually  bile-stained. 

Gmelin's  Nitroso-Nitric-Acid  Test, — To  a  portion  of  the  sus- 
pected urine  in  a  test-tube,  some  fuming  nitric  acid  is  carefully  added  by 
the  contact  method.  If  bile  is  present,  there  will  appear  at  the  line  of 
union  of  the  two  fluids  a  play  of  colors,  as  follows  :  green,  blue,  violet, 
red,  and  yellow.  Of  these,  green  is  the  one  color  necessary\  Fuming  or 
nitroso-nitric  acid  may  readily  be  made  from  the  ordinary  acid  by  adding 
some  sugar  to  the  same  and  boiling. 

A  very  convenient  modification  of  Gmelin*s  test  is  that  of  filtering 
some  of  the  suspected  urine  through  filter  paper.  A  drop  of  fuming  nitric 
acid  is  then  applied,  and  there  will  appear  a  play  of  colors  surrounding  the 
drop  of  acid. 

Ultzmann's  Test. — Ten  c.c.  of  urine  are  treated  with  3  or  4  c.c.  of 
a  strong  potassium  hydrate  solution,  and  then  acidulated  with  hydrochloric 
acid.     If  bile-pigment  is  present,  a  beautiful  green  color  will  appear. 

Iodine  Test. — An  alcoholic  dilution  of  tincture  of  iodine  i  to  10  is 
applied  to  the  suspected  urine  by  the  contact  method.  A  green  ring  will 
appear  at  the  point  of  contact,  if  bile  is  present 

Tests  for  Bile-Acids.— According  to  Oliver,  the  bile-acids  may  be 
detected  in  normal  urine  in  the  proportion  of  1  :  15,000.  They  are  found 
to  be  diminished  in  so-called  bilious  attacks.     They  are  increased  in  febrile 
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disorders,  hepatic  conditions,  including  congestion,  cirrhosis,  amyloid  de- 
generation, and  acute  yellow  atrophy. 

The  most  accurate  test  is  that  proposed  by  Oliver.  It  is  as  follows  : 
The  urine  must  be  carefully  clarified  by  repeated  filtrations,  and  rendered 
acid  in  reaction  if  alkaline.  Its  specific  gravity  must  be  reduced  to  icx>8. 
Twenty  minims  of  the  urine  are  then  added  to  the  one  drachm  of  the 
following  test-solution : 

Pulverized  peptone  (Savory  and  Moore's),  •  3®  grains. 

Salicylic  acid, 4  grains. 

Acetic  acid,  .........  50  minims. 

Distilled  water,  sufficient  to  make 8  fl.  oz. 

If  the  bile-acids  are  in  excess,  there  will  appear  a  milkiness  proportion- 
ate in  density  to  the  amount  in  the  urine.  If  but  normal  in  quantity,  the 
turbidity  will  appear  only  after  a  short  time.  The  cloudiness  thus  pro- 
duced disappears  on  shaking  the  mixture,  but  may  be  caused  to  reappear 
by  adding  more  of  the  reagent. 

Another  test  is  the  following :  Dissolve  a  little  cane  sugar  in  the 
urine.  Dip  into  it  a  piece  of  filter  paper,  which  is  then  set  aside  to  dry. 
Then  a  drop  of  strong  sulphuric  acid  is  applied  to  the  paper,  and  in  a  few 
seconds  a  violet  color,  best  seen  by  transmitted  light,  appears  at  the  point 
of  contact.  Care  should  be  taken  not  to  use  too  much  sugar,  otherwise 
the  sulphuric  dcid  will  stain  a  brown  color. 

Ehrlich's  Diazo-Beaction.— The  reagents  required  for  this  re- 
action are  as  follows : 

(a)  Sulphanilic  acid, 2  grammes. 

Hydrochloric  acid,  .                                              .         .  50  c.c. 

Distilled  water, 1000  c.c. 

(d)  o.  5  per  cent,  solution  of  sodium  nitrite. 

To  obtain  the  reaction,  take  50  parts  of  (a)  and  mix  with  i  part  of 
(d)  in  a  test-tube.  Then  add  an  equal  quantity  of  the  urine.  Next,  i  c.c. 
of  liquor  ammonia  is  added  by  the  contact  method.  If  the  diazo- reaction 
is  present,  there  will  appear  a  pink  or  red  ring  at  the  line  of  junction  of 
the  two  fluids. 

The  diazo-reaction  appears  in  typhoid  urines  at  about  the  end  of  the 
first  week,  at  which  time  it  is  rarely  absent.  It  was  at  one  time  claimed 
that  it  was  a  reliable  sign  of  typhoid  fever.  It  is  now  known,  however, 
that  it  may  appear  in  acute  tuberculosis,  tubercular  meningitis,  measles, 
rheumatism,  nephritis,  pneumonia,  arthritis,  cirrhosis  of  the  liver,  septi- 
caemia, and  other  diseases. 

Ethereal  Sulphates. — The  ethereal  sulphates  which  may  be  founc 
in  the  urine  are  indoxyl  potassium  sulphate  and  phenol  potassium  sulphate 
Of  these,  the  former,  generally  known  as  indican,  is  especially  important. 
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It  has  been  definitely  decided  that  indican  appears  in  small  quantities 
in  normal  urine,  and  that  an  increase  (indicanuria)  is  fairly  conclusive 
evidence  of  putrefactive  processes  somewhere  within  the  bodily  economy. 
In  healthy  individuals,  the  largest  quantity  is  observed  in  those  subsisting 
mainly  upon  an  animal  diet,  particularly  of  red  meats  ;  and  the  smallest 
quantity  in  those  on  a  milk  or  kefyr  diet,  Pathohgically,  it  is  found  to  be 
increased  in  cases  of  intestinal  putrefaction.  Inasmuch  as  diminished  gas- 
tric acidity  leads  to  this  condition,  an  increase  of  indican  goes  hand  in  hand 
with  a  diminution  of  the  hydrochloric  acid  secretion  in  the  gastric  juice* 
Indicanuria  is  especially  well-marked  in  gastric  carcinoma,  the  only  condi- 
tion presenting  the  phenomenon  to  a  more  marked  degree  being  cases  of 
ileus.  Interference  with  the  peristaltic  action  of  the  small  intestines  surely 
leads  to  indicanuria ;  and  especially  does  this  remark  apply  to  ileus. 
Indicanuria  from  this  cause  is  entirely  independent  of  the  amount  of  the 
gastric  secretion.  This  is  an  important  point  to  remember,  for  indicanuria 
does  not  occur  in  cases  of  simple,  uncomplicated  constipation,  nor  is  it 
present  in  obstruction  of  the  large  intestine.  lastly,  indicanuria  occurs  in 
putrefactive  processes  outside  of  the  intestinal  canal,  €,g,^  in  empyema, 
putrid  bronchitis,  pulmonary  gangrene,  advanced  phthisis,  etc. 

Tests  for  itidican,  to  be  of  practical  use  to  the  physician,  can  be  ap- 
proximative only.  The  most  convenient  is  the  following :  To  equal  parts 
of  urine  and  hydrochloric  acid  in  a  test-tube  add  a  few  drops  of  a  freshly- 
prepared  solution  of  hypochlorite  of  soda.  Next  add  i  to  2  c.c.  of  chlo- 
roform. The  mixture  is  then  set  aside  for  a  time.  Indigo  is  set  free  in 
the  reaction  and  taken  up  by  the  chloroform,  which  becomes  of  a  blue 
color,  the  intensity  of  which  indicates  the  extent  of  the  indicanuria.  The 
presence  of  bilc-pigment  interferes  with  this  test ;  so,  when  this  is  present, 
it  should  be  removed  by  precipitation  by  a  solution  of  subacetate  of  lead, 
which  must  not  be  in  excess. 

Bury  recommends  the  following :  To  2  c.c,  of  urine  and  2  cc  of 
chloroform,  i  c.c.  of  peroxide  of  hydrogen  is  added.  Then  2  c.c,  of  hy- 
drochloric acid  are  added.  The  tube  is  warmed,  gently  turning  it  on  its 
axis.     The  chloroform  is  turned  blue  by  the  indigo  which  is  formed. 

Ogden  recommends  the  following:  **Take  15  c,c.  of  strong  hydro- 
chloric acid  in  a  wineglass,  add  one  or  two  drops  of  strong  nitric  acid, 
stir,  then  add  thirty  drops  of  the  urine  to  be  tested,  and  stir  immediately. 
An  amethyst  color  soon  makes  its  appearance,  reaching  its  greatest  inten- 
sity in  from  five  to  twenty  minutes.  The  amount  of  color  obtained  at  the 
point  of  greatest  intensity  furnished  some  data  as  to  the  amount  of  lodoxyl 
present*  If  normal,  a  distinct  but  not  intense  amethyst  color  appears  ;  if 
increased^  the  color  is  decided,  and  very  deep  ;  and  \i  di minis hcd,  there  will 
be  but  very  little  color,  and  rarely  an  entire  absence  of  color.*' 

Phenol  Potaaslmn  Sulphate. — ^This  possesses  the  same  significance 
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as  indican.  The  test  for  it  is  as  follows  :  Acidulate  the  specimen  of  urine 
with  sulphuric  acid.  Then  distill,  and  phenol  will  appear  in  the  distillate, 
where  its  presence  will  be  made  known  by  the  addition  of  bromine-water, 
which  will  produce  the  yellow  crystals  of  tribromphenol.  Or  the  distil- 
late may  be  warmed  with  Millon*s  reagent,  and,  if  phenol  be  present,  a 
cherry-red  color  will  appear ;  or  ferric-chloride  solution  may  be  added  to 
the  distillate,  and  a  deep  violet  color  results. 

Uric  Acid. — To  the  writer  the  current  views  concerning  the  pathology 
of  uric  acid  are  in  sad  need  of  revision.  That  an  excess  of  uric  add  within 
the  body  is  a  serious  evil  there  can  be  no  doubt ;  that  the  quantitative 
presence  of  uric  acid  in  the  urine  constitutes  important  evidence  of  disease 
has  been  far  from  proven.  It  is  even  a  question  whether  uric  acid  acts  as  a 
direct  poison  or  by  reason  of  its  great  insolubility,  or,  again,  by  reason  of 
forming  certain  compounds  which  are  deposited  in  the  tissues,  principally 
in  the  joints. 

Uric  acid  is  a  normal  constituent  of  the  urine,  from  one-half  to  one 
gramme  being  excreted  in  the  course  of  the  twenty-four  hours.  It  is  very 
soluble  in  water,  i  part  of  uric  acid  requiring  15,000  parts  of  water  for  its 
solution.  It  is  more  soluble  in  urine  rich  in  salts  and  coloring  matter, 
hence  in  concentrated  urines.  It  is  liable  to  precipitation  in  dilute  urines  ; 
hence  a  uric-acid  deposit  under  such  circumstances  cannot  be  regarded  as 
evidence  of  excess  of  that  substance.  Knowing,  as  we  do,  that  neurotic 
subjects  excrete  large  quantities  of  pale,  watery  urine,  we  can  well  question 
the  relation  of  cause  and  effect  of  the  uric  acid  to  the  nervous  symptoms. 

There  are  those  who  hold  that  it  is  not  the  absolute  quantity  of  uric 
acid  excreted  daily  that  is  of  importance,  but  its  relation  to  the  excretion 
of  urea.  Haig  contends  that  the  proportion  of  uric  acid  to  urea  should 
not  exceed  I  to  33. 

Physiologically,  it  is  increased  by  a  nitrogenous  diet,  by  rest  and  seden- 
tary habits,  by  defective  action  of  the  liver,  and,  what  amounts  to  the  same 
thing,  a  diet  which  overtaxes  the  hepatic  capacity.  Pathologically,  it  is  in- 
creased in  fevers,  inflammations,  diseases  which  diminish  respiration,  leuco- 
cytosis,  pernicious  anaemia,  ague,  certain  cases  of  diabetes  mellitus,  and 
splenic  leukaemia.  Administration  of  the  salicylates  increases  both  the  pro- 
duction and  elimination  of  uric  acid,  and  the  same  effect  is  said  to  result 
from  substances  rich  in  nuclein. 

Uric-acid  secretion  is  diminished  in  the  acute  stage  of  gout,  advanced 
cases  of  nephritis,  arthritis,  and  chlorosis,  and  many  cases  of  chronic  dis- 
ease. 

Stronij^  claims  have  been  made  for  increased  uric-acid  formation  and 
excretion  on  a  diet  of  meat ;  but  this  point  cannot  be  accepted  as  positively 
proven,  for  the  animal  diet  produces  increased  acidity  of  the  urine,  and  this, 
in  turn,  brin^rs  about   more  ready  precipitation  of  the  contained  uric  acid. 
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Careful  quantitative  analyses  are,  therefore,  necessary  to  reach  positive  con- 
clusions. 

The  presence  of  uric-acid  crystals  in  the  urine  does  not  necessarily 
imply  excess.  They  are  always  found  in  urine  that  has  been  standing  for 
twelve  or  more  hours.  If,  however,  this  substance  appears  in  urine  within 
six  hours,  there  is  something  wrong.  This  precipitation  is  often  a  more 
important  matter  than  excess  in  quantity,  for  it  is  the  insolubility  of  uric 
acid  that  leads  to  much  of  the  disturbance  which  it  occasions. 

The  primary'  origin  of  uric  acid  is  not  altogether  clear.  We  know 
that  most  of  it  originates  in  the  liver,  by  reason  of  defective  action  of  that 
organ  ;  and  also  that  some  is  formed  in  the  spleen.  Beyond  these  facts  we 
can  say  nothing. 

The  methods  proposed  for  the  discovery  of  uric  acid  are  both  chemical 
and  microscopical. 

The  Murexid  Test.^ — This  is  a  very  delicate  test,  but  it  affords  no 
other  information  than  the  presence  of  uric  acid.  To  a  small  quantit)'  of 
the  urinary^  sediment  a  few  drops  of  nitric  acid  are  added.  The  mixture  is 
then  heated  in  a  flame  until  almost  dry.  Then  a  few  drops  of  ammonia 
are  added.     In  the  presence  of  uric  acid  a  purple  color  will  appear. 

Haintz's  test  for  the  quantitative  determination  of  uric  acid  is  a 
simple  one,  but  is  uncertain,  because  uric  acid  does  not  always  crystallize 
out  of  the  solutions.  Two  hundred  c.c.  of  urine  are  filtered,  and  lo  c.c. 
of  hydrochloric  acid  added.  The  mixture  is  then  set  aside  for  twenty-four 
hours,  during  which  time  the  uric  acid  will  separate  in  cr>^stals.  These  are 
then  carefully  collected  and  thrown  on  a  filter  of  known  weight  After 
washing  the  cr>'Stais  thoroughly  in  cold  water,  and  drying,  the  filter  is 
again  weighed.  The  difference  in  the  two  results  gives  the  quantity  of  uric 
add  in  200  c.c.  of  urine. 

Hopkins's  method  is  now  regarded  as  the  most  satisfactory^  for 
clinical  work.  To  100  c.c.  of  urine,  ammonium  chloride  is  added  to  satu- 
ration. About  30  grammes  will  be  sufficient  for  this  purpose.  The  solu- 
tion is  then  permitted  to  stand  in  a  cool  place  for  24  hours.  Then  filter, 
and  wash  the  filter  with  a  saturated  solution  of  ammonium  chloride.  Next, 
the  precipitate  is  washed  off  the  filter  into  a  porcelain  capsule  with  a  stream 
of  hot  water,  and  treated  with  an  cvcess  of  hydrochloric  acid  (5  c.c), 
heated  to  boiling,  and  set  aside  in  a  cool  place  for  2  hours  longer.  "  Then, 
if  the  fluid  has  become  cold,  filter  and  wash  with  cold  distilled  water.  Be- 
fore washing,  however,  measure  accurately  the  filtrate,  as  i  mgm.  must  be 
added  to  the  final  result  for  each  1 5  c.c,  of  the  filtrate.  This  need  not, 
however,  exceed  20  to  30  ex. 

**  Wash  the  uric  acid  from  the  fitter  with  a  little  hot  water,  add  a  little 
sodium  carbonate,  and  heat  until  the  cr>^stals  are  dissolved.  Add  enough 
water  to  make  100  c.c,  transfer  to  a  flask,  mix  it  with  20  cc  of  pure  con* 
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centrated  sulphuric  acid,  and  immediately  titrate  with  a  one-twentieth 
normal  solution  of  potassium  permanganate  solution,  constantly  agitating 
the  fluid.  As  soon  as  a  pink  color  begins  to  appear,  titrate  slowly,  until 
the  color  becomes  permanent.  The  standard  N-20  solution  contains  1.577 
gm.  of  potassium  permanganate  in  a  litre  of  distilled  water,  and  I  c.c.  rep- 
resents 0.00375  gm.  of  uric  acid." 

Von  Jaksch  recommends  that  the  uric  acid  be  estimated  by  weight, 
instead  of  by  titration,  as  he  regards  it  a  more  accurate  procedure.  For 
this  purpose,  the  solution,  after  evaporation  with  hydrochloric  acid,  is  placed 
in  a  Ludwig  filter  of  known  weight. 

AuKirphous  Urates. — The  amorphous  urates  are  compounds  of 
sodium,  potassium,  ammonium,  and  calcium  and  uric  acid  as  quadriurates, 
the  quadriurate  of  soda  being  decidedly  the  more  abundant.  They  are 
stained  by  the  uroerythrin  a  fawn  to  pink  color,  in  most  instances,  although 
in  children  they  may  be  perfectly  white.  A  urine  rich  in  urates  often  pre- 
sents a  purplish  film  on  the  surface  or  sides.  Uratic  urine  is  usually  clear 
when  passed,  the  deposit  appearing  on  cooling.  The  quadriurate  is  readily 
decomposed  by  the  addition  of  water,  converting  it  into  the  bi urate  and 
uric  acid,  the  latter  appearing  as  characteristic  crystals. 

The  amorphous  urates  are  recognized  clinically  by  a  heavy  deposit,  as 
described  above,  disappearing  on  heating  the  urine.  They  are  found  in 
cases  of  illness  associated  with  fever,  in  functional  disorders  of  the  stomach, 
diseases  of  the  viscera  associated  with  emaciation,  cirrhosis,  and  other  dis- 
orders of  the  liver. 

The  microscopic  appearance  of  the  urates,  as  well  as  a  consideration 
of  the  crystallized  urates,  will  be  considered  when  treating  of  the  micro- 
scopic examination  of  the  urine. 

Xanthin. — This  substance  is  closely  related  to  uric  acid.  It  is  found 
in  very  small  quantity  in  normal  urine,  Neubauer  discovering  only  one 
gramme  in  300  litres  of  urine.  Others,  however,  have  claimed  its  presence 
in  about  one-tenth  the  quantity  of  uric  acid.  It  is  said  to  occur  occasionally 
in  crystalline  form  in  the  urine.  Simon  states,  however,  that  the  majority 
of  such  cases  are  in  reality  examples  of  colorless  crystals  of  uric  acid.  It 
is  said,  also,  that  xanthin  may  be  a  constituent  of  a  very  rare  form  of  cal- 
culus. 

Xanthin  is  increased  in  leukaemia,  in  some  fevers,  and  in  certain 
nervous  diseases,  but  especially  in  cervical  hypertrophic  meningitis  and 
tabes  dorsalis. 

To  test  for  the  presence  of  xanthin,  mix  a  few  drops  each  of  the  urine 
and  nitric  acid  in  a  porcelain  capsule,  and  evaporate  to  dryness.  In  the 
presence  of  xanthin  there  remains  a  yellowish  deposit,  which  is  changed  to 
red  by  a  potassium  hydrate  solution,  and  made  reddish  by  heating. 

Heteroxaiithin  is  found  in  normal  urine  only  in  infinitesimal  quan- 
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tity.  It  occurs  in  excess  in  leuk^eoiia  and  phosphorus  poisoning,  and 
after  the  ingestion  of  theobromine  and  cafleine. 

Teat. --The  addition  of  hydrochloric  acid  and  a  trace  of  potassium 
chlorate  to  the  suspected  urine  gives  a  red  precipitate,  which  changes  to  a 
violet  on  the  addition  of  potassium  hydrate  solution. 

Hypo^aiitliiii  occurs  in  the  urine  in  excess  in  cases  of  leukaemia. 
in  diseases  of  the  liver  and  kidneys,  fevers,  and  diseases  of  the  nervous 
system. 

t'yfttlii.^ — Cystin  is  very  rarely  observed  as  a  urinar>*  constituent.  Its 
chief  clinical  interest  lies  in  its  association  with  calculi  composed  of  it.  Still 
it  may  occur  independently,  though  in  such  instances  no  symptoms  evidenc* 
ing  a  pathological  process  may  appear  for  years.  Cystinuria  has  been  ob- 
served in  chlorotic  women,  strumous  children,  numerous  disorders  of  the 
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liver,  advanced  renal  disease,  acute  articular  rheumatism,  and  as  a  family 
condition. 

Urine  containing  cystin  presents  a  pale  and  oiiy  appearance.  It  has  a 
peculiar  odor,  which  has  been  likened  to  sweet-brier.  It  is  ver>^  apt  to 
undergo  decomposition,  evolving  sulphuretted  hydrogen.  When  freshly 
voided  it  is  turbid,  and  deposits  a  light-colored  sediment. 

Under  the  microscope  it  appears  as  six-sided  opalescent  tablets,  which 
may  appear  singly  or  arranged  in  clusters.  They  may  be  dissolved  by 
ammonia,  hydrochloric  acid  and  oxalic  acid, 

LeiK^iii  and  Tyrosiii,— The  chief  clinical  value  of  leucin  and  tyro- 
sin  in  the  urine  arises  from  their  relation  to  acute  yellow  atrophy  of  the 
liver.  While  it  has  been  claimed  that  they  may  appear  in  the  urines  of 
small-pox  and  typhoid  fever.  Simon  takes  the  ground  tliat  they  are  almost 
pathognomonic  of  acute  yellow  atrophy  of  the  liver, — the  only  exception 
he  makes  to  this  sweeping  statement  being  cases  of  phosphorus  poisoning, 
with  hepatic  atrophy.     These  substances  usually  remain  dissolved  in  the 
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centrated    sulphuric  acid,   and    immediately  titrate  •  Tyrosin  may  be 
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Leucin  (spheroids)  and  Tyrosin  i tufts,  sheaves  and  stars). 

ftssue.  They  are  therefore  increased  by  a  diet  of  nitrogenous  food,  in  the 
pyrexia  of  acute  diseases,  diabetes  mellitus,  and  in  the  advanced  stages  of 
diseases  of  the  kidneys. 

To  test  for  creatinin,  acidulate  the  urine  with  nitric  acid,  and  then 
add  phosphomolybdic  acid.  In  the  presence  of  creatinin,  there  will  appear 
a  yellow  crystalline  deposit  which  is  soluble  on  the  addition  of  hot  nitric 
acid. 

Zinc  chloride  reacts  with  creatinin  to  form  rosettes  of  needle-like 
crystals. 

Hippiirie  Acid. — The  presence  of  hippuric  acid  in  the  urine  pos- 
sesses no  practical  clinical  interest,  especially  as  the  tests  for  its  detection 
arc  tedious  and  time-consuming. 

Nothing  definite  is  known  concerning  its  absence  from  the  urine 
though  such  a  condition  has  been  observed  in  acute  and  chronic  parenchy- 
matous nephritis  after  the  administration  of  benzoic  acid,  the  latter  appear 
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n  the  urine  unchanged.     It  has  been  found  in  excess  in  acute  febrile 
"rs,  hepatic  diseases,  diabetes  and  chorea. 
-si o logically,  the  quantity  of  hippuric  acid  is  increased  by  a  vege- 
and  by  the  administration  of  benzoic  acid  and  sahcylic  acid.      It 

■I  by  an  exclusive  meat  diet. 

-~Urea  constitutes  about  one-half  of  the  total  solids  of  normal 

It  is,  moreover,  the   most   important   of  the   excrementitious  sub- 

^es  discharged  by  the  kidneys.     Owing,  however,  to  the  many  condi- 

tons  which  may  influence  its  quantity,  its  diminution  or  increase  must  be 

interpreted   with   care,  and   only  after  studying  all   the   associated  chnical 

phenomena. 

The  average  normal  daily  excretion  of  urea  in  the  male  adult  is  about 
500  grains.  It  is  generally  estimated  that  ^jA  grains  should  be  excreted 
for  each  pound  of  bodily  weight.  Women  excrete  both  a  smaller  gross 
quantity  per  diem,  and  in  smaller  ratio  to  bodily  weight,  than  men.  The 
absolute  daily  quantity  eliminated  by  children  is  less  than  in  adults  ;  at  the 
same  lime,  their  excretion  per  pound  of  bodily  weight  is  much  higher;  even 
to  6  grains  per  pound.  Beginning  with  middle  life,  urea  excretion  dimin- 
ishes  ;  it  is  estimated  to  be  5  per  cent  less  from  forty  to  fifty  years  of  age ; 
and  after  fifty  to  be  10  per  cent,  less  than  the  standard  usually  accepted  as 
normal. 

The  urea  excretion  varies  considerably  from  day  to  day  in  the  healthy 
individual,  under  the  influence  of  physiological  conditions.  Thus,  a  diet 
consisting  largely  or  entirely  of  nitrogenous  food  effects  an  enormous 
increase,  even  to  the  extent  of  100  grammes  or  over  1500  grains  in  a  single 
day.  Exercise,  whether  bodily  or  mental,  has  a  similar  influence,  though 
to  nothing  like  such  a  marked  degree.  The  free  drinking  of  water  by  its 
solvent  powers  increases  the  absolute  quantity  eliminated,  while  lessening 
the  percentage  per  ounce  in  a  given  specimen  of  urine.  Hot  baths  are 
capable  of  causing  a  temporary  increase  in  urea  elimination. 

A  pathological  increase  of  nrea  is  especially  common  in  febrile 
disorders,  being  due  to  the  great  tissue-destruction  by  the  pyrexia.  It  is 
common  in  the  course  of  treatment  by  thyroid  extract  In  diabetes, 
increased  urea  elimination  is  the  rule.  It  is  due  in  part  to  the  tissue-de- 
struction, and  to  the  nitrogenous  diet  upon  which  these  patients  so  largely 
subsist. 

Urea  elimination  is  diminished  normally  by  an  indolent  life,  as 
such  an  existence  tends  to  retard  tissue-changes  ;  by  a  vegetable  diet,  as 
affording  less  nitrogenous  waste ;  and  after  prolonged  fasting.  It  is  ob- 
served in  those  who  are  addicted  to  excessive  use  of  alcoholic  beverages. 
Inasmuch  as  the  hver  is  the  principal  organ  for  the  formation  of  urea,  dis- 
eases of  that  viscus  are  necessarily  associated  with  lessened  urea  excretion. 
Especially  is  this  manifested  in  acute  yellow  atrophy  of  the  liver,  in  which 
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urine,  but  they  may  be  deposited  on  slight  evaporation.  Ty rosin  may  be 
deposited  spontaneously,  in  which  case  it  appears  as  clusters  of  fine,  delicate 
needles  arranged  as  tufts,  or  fn  sheaf-like  bundles. 

Leucin  appears  as  yellowish,  highly-refractmg  globules  suggestive  of 
oil-drops,  but  diflfering  from  them  in  that  they  present  concentric  and  radi- 
ating stria.%  and  are  not  dissolved  by  the  addition  of  ether. 

Bouchard  has  made  the  claim  that  leucin  and  ty  rosin  are  found  in 
many  cases  of  uraemia,  and  that  their  presence  is  of  more  importance  as  a 
toxic  manifestation  than  the  absence  of  urea. 

Creatiii  and  Creatliiiii,— From  a  practical  standpoint,  these  may 
be  regarded  as  identical  substances.  Creatin  appears  in  alkaline  and  cre- 
atinin  in  acid  urines.  The  total  quantity  eliminated  in  twenty-four  hours  is 
usually  about  i  gramme.  They  are  derived  from  muscular  tissue,  either 
by  reason  of  a  diet  consisting  of  meat,  or  because  of  general  wasting  of 
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Leudti  [  spheroids  F  and  Ty  rosin  (tufls,  sheaves  and  stars). 

tissue.  They  are  therefore  increased  by  a  diet  of  nitrogenous  food,  in  the 
pyre.Kia  of  acute  diseases,  diabetes  mellitus,  and  in  the  advanced  stages  of 
diseases  of  the  kidneys. 

To  test  for  creatiniji,  acidulate  the  urine  with  nitric  acid,  and  then 
add  phosphomolybdic  acid.  In  the  presence  of  creatinin,  there  will  appear 
a  yellow  crystalline  deposit  which  is  soluble  on  the  addition  of  hot  nitric 
acid. 

Zinc  chloride  reacts  with  creatinin  to  form  rosettes  of  needle-like 
crystals. 

Mippurle  Acid*— The  presence  of  hippuric  acid  in  the  urine  pos- 
sesses no  practical  clinical  interest,  especially  as  the  tests  for  its  detectior 
are  tedious  and  time-consuming. 

Nothing  definite  is  known  concerning  its  absence  from  the  urine 
though  such  a  condition  has  been  observ^ed  in  acute  and  chronic  parenchy 
matous  nephritis  after  the  administration  of  benzoic  acid,  the  latter  appear 
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ing  in  the  urine  unchanged.  It  has  been  found  in  excess  in  acute  febrile 
disorders,  hepatic  diseases,  diabetes  and  chorea. 

Physiologically,  the  quantity  of  hipporic  acid  is  increased  by  a  vege* 
table  diet*  and  by  the  administration  of  benzoic  acid  and  salicylic  acid.  It 
is  diminished  by  an  exclusive  meat  diet. 

Urea. — Urea  constitutes  about  one-half  of  the  total  solids  of  normal 
urine.  It  is,  moreover,  the  most  important  of  the  excrenientitious  sub- 
stances discharged  by  the  kidneys.  Owing,  however,  to  the  many  condi- 
tions which  may  influence  its  quantity',  its  diminution  or  increase  must  be 
interpreted  with  care,  and  only  after  studying  all  the  associated  chnical 
phenomena. 

The  average  normal  daily  excretion  of  urea  in  th^  male  adult  is  about 
500  grains.  It  is  generally  estimated  that  3  Ji  grains  should  be  excreted 
for  each  pound  of  bodily  weight.  Women  excrete  both  a  smaller  gross 
quantity  per  diem,  and  in  smaller  ratio  to  bodily  weight,  than  men.  The 
absolute  daily  quantity  eliminated  by  children  is  less  than  In  adults  ;  at  the 
same  time,  their  excretion  per  pound  of  bodily  weight  is  much  higher,  even 
to  6  grains  per  pound.  Beginning  w^ith  middle  life,  urea  excretion  dimin- 
ishes ;  it  is  estimated  to  be  5  per  cent,  less  from  forty  to  fifty  years  of  age ; 
and  after  fifty  to  be  10  per  cent,  less  than  the  standard  usually  accepted  as 
normal. 

The  urea  excretion  varies  considerably  from  day  to  day  in  the  healthy 
individual,  under  the  influence  of  physiological  conditions.  Thus,  a  diet 
consisting  largely  or  entirely  of  nitrogenous  food  effects  an  enormous 
increase,  even  to  the  extent  of  ICK)  grammes  or  over  i  500  grains  in  a  single 
day.  Exercise,  whether  bodily  or  mental,  has  a  similar  influence,  though 
to  nothing  like  such  a  marked  degree.  The  free  drinking  of  water  by  its 
solvent  powers  increases  the  absolute  quantity'  eliminated,  while  lessening 
the  percentage  per  ounce  in  a  given  specimen  of  urine.  Hot  baths  are 
capable  of  causing  a  temporary""  increase  m  urea  elimination. 

A  pathological  increase  of  urea  is  especially  common  in  febrile 
disorders,  being  due  to  the  great  tissue -destruction  by  the  pyrexia.  It  is 
common  in  the  course  of  treatment  by  thyroid  extract.  In  diabetes, 
increased  urea  elimination  is  the  rule.  It  is  due  in  part  to  the  tissue-de- 
struction, and  to  the  nitrogenous  diet  upon  which  these  patients  so  largely 
subsist* 

Urea  elimination  is  diminished  normally  by  an  indolent  life,  as 
such  an  existence  tends  to  retard  tissue-changes  ;  by  a  vegetable  diet,  as 
affording  less  nitrogenous  waste  ;  and  after  prolonged  fasting.  It  is  ob- 
served in  those  who  are  addicted  to  excessive  use  of  alcoholic  beverages. 
Inasmuch  as  the  liver  is  the  principal  organ  for  the  formation  of  urea,  dis- 
eases of  that  viscus  are  necessarily  associated  with  lessened  urea  excretion. 
Especially  is  this  manifested  in  acute  yellow  atrophy  of  the  liver,  in  which 
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urea  may  be  practically  absent  from  the  urine.  The  same  remark  appli« 
to  disease  of  the  spleen,  though  to  a  much  less  extent.  But  most  impor- 
tant of  all  the  clinical  relations  of  urea  percentage  is  the  daily  quantity- 
excreted  in  cases  of  renal  disease,  for  in  all  forms  of  acute  and  chronic 
renal  disorder  we  find  the  urea  excretion  diminished  sooner  or  later.  In 
acute  nephritis  the  daily  quantity  13  greatly  diminished,  though  the  percent- 
age in  the  small  amount  of  urine  passed  may  be  above  the  normal  In 
the  chronic  renal  aflections,  the  urea  excretion  is  not  affected  at  first.  In 
chronic  interstitial  nephritis  the  percentage  is  usually  low  :  but,  owing  to 
the  polyuria,  the  actual  quantity  eliminated  is  not  so  markedly  affected.  Of 
especial  interest,  because  such  cases  are  very  common,  are  those  cases  of 
nerve -prostration  attended  by  defective  metabolism,  in  which  the  urine  runs 
a  specific  gravity  of  less  than  loio,  diminished  urea 
percentage,  and  daily  quantity  of  urine  of,  say,  30 
ounces.  There  seems  to  be  no  evidence  of  organic 
renal  disease.  This  condition  persists  for  months, 
and  yet,  on  the  removal  of  such  patient  from  home 
to  a  fine,  stimulating  air,  a  general  improvement  is 
noted. 

All  diseases  and  conditions  characterized  by 
lowered  bodily  nutrition  are  associated  with  dimin- 
ished urea  excretion,  notably  anaemia,  Addison*s 
disease,  osteomalacia,  and  chronic  rheumatism. 

Tests  for  Urea* — Inasmuch  as  urea  is  ahvays 
present  in  urine,  the  only  useful  tests  for  it  in  clini- 
cal work  are  quantitative.  A  number  of  these  have 
been  proposed,  and  are  in  regular  use  by  expert 
chemists.  Requiring  time  and  elaborate  apparatus, 
they  are  hardly  practical  for  the  busy  clinician. 
The  method  to  be  followed  in  the  use  of  the  Dore- 
mus  ureometer,  while  not  strictly  accurate,  is  suffi- 
ciently  so  for  all  practical  purposes,  especially  as  a  test  with  it  may  be 
made  in  a  very  few  minutes.  The  Do  rem  us  ureometer  consists  of  an  U- 
shaped  tube,  with  a  long  and  a  short  arm.  The  long  arm  is  closed  at  it' 
upper  extremity,  and  is  graduated  in  percentage  or  in  fractions  of  a  gramm< 
according  to  the  style  of  instrument  selected.  The  short  arm  is  widenec 
into  a  bulb.  With  the  ureometer  is  furnished  a  pipette  to  measure  one  t* 
two  cubic  centimetres.     (See  Fig.  117.) 

The  test-solution  of  hypobromite  of  soda  does  not  keep  well,  hence 
should  be  prepared  in  small  quantities.     A  standard  solution  of  sodiui 
hydrate,  100  grammes,  in  250  grammes  of  distilled  water,  or  six  ounce 
to   the  pint,   should   be  kept  on  hand.      To   60  c.c.    of  this  solution 
c.c»  of  bromine  are  to  be  added,   and  then    diluted  with    an  equal    vo 
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ume  of  water.     This  makes  about  4  fluid  ounces  of  hypobromite  of  soda 

solution. 

To  make  the  lest,  fill  the  long  arm  of  the  ureometer  with  the  hypo* 
bromite  solution,  and  then  by  means  of  the  pipette  insert  I  c.c.  of  the  urine. 
The  urine  will  at  once  undergo  decomposition,  nitrogen  being  evolved,  and 
takes  the  place  of  the  liquid  in  the  long  arm  of  the  ureometer.  After 
about  fifteen  minutes  the  process  is  completed,  when  the  extent  of  the  dis- 
placement indicates  the  percentage  of  urea.  Piatt  has  made  an  extensive 
series  of  experiments  in  the  laboratory  of  the  Hahnemann  Medical  College^ 
showing  that  Labarraque's  solution  may  be  used  instead  of  the  hypobromite 
of  soda. 

The  dififereiitiaJ  dezisity  method  for  the  quantitative  determination 
of  urea  is  both  simple  and  convenient.  It  is  based  on  the  facts  that  urine 
undergoes  a  loss  of  specific  gravity  on  the  decomposition  of  its  contained 

Fig.  118. 


Niimle  of  urea. 

urea,  and  that  urea  is  decomposed  by  hypochlorite  of  soda.  Ever>'  degree 
of  s{>ecific  gravity  lost  corresponds  to  0.77  per  cent,  of  urea,  or  three  and  a 
half  grains  to  the  ounce.  The  specific  gravity  of  the  urine  is  first  taken. 
Then  to  one  volume  of  urine  are  added  seven  volumes  of  Labarraque's  so- 
lution, the  specific  gravity  of  which  has  also  been  determined.  Decompo- 
sition begins  at  once,  and  is  completed  in  the  course  of  a  couple  of  hours. 
The  specific  gravity  of  the  mixture  is  then  taken.  To  determine  its  specific 
gravity  before  decomposition,  a  httle  calculation  is  necessary,  as  follows : 
Multiply  the  specific  gravity  of  the  Labarraque's  solution  by  7  ;  add  the 
specific  gravity  of  the  urine,  and  divide  the  result  by  8,  and  the  specific 
gravity  of  the  mixture  is  obtained.  Subtract  this  sum  from  the  specific 
gravity  after  decomposition,  and  multiply  the  difference  in  degrees  by  three 
and  a  half,  and  we  have  the  number  of  degrees  of  urea  per  fluid  ounce  of 
urine. 

To  determine  the  mere  presence  of  urea,  it  is  only  necessary  to  place 
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a  drop  of  urine  on  a  glass  slide,  add  a  drop  of  pure  nitric  acid,  and  evap- 
orate in  the  air.  Crystals  of  nitrate  of  urea  will  be  formed,  and  may  be 
recognized  as  such  under  the  microscope. 

Chlorides. — The  chlorides  appear  in  the  urine  normally  to  the  amount 
of  I  o  to  15  grammes  daily.  Chloride  of  sodium  is  decidedly  the  most 
abundant,  but  the  salts  of  potassium,  ammonium,  calcium  and  magnesium 
are  also  present  The  quantity  varies  greatly,  according  to  the  amount  of 
food  taken  and  the  extent  to  which  common  salt  enters  into  its  conposi- 
tion.  In  patients  who  have  been  starved,  or  who  have  taken  but  little  salt 
with  their  food,  the  chlorides  are  deficient  or  nearly  absent. 

Pathologically,  the  chlorides  are  found  nearly  or  entirely  absent 
from  the  urine  in  diseases  characterized  by  exudation ;  hence  in  croupous 
pneumonia  and  pleurisy  with  effusion.  A  considerable  diminution  has  been 
observed  in  numerous  febrile  disorders,  due  to  a  variety  of  factors,  includ- 
ing the  diminished  ingestion  of  salt,  a  retention  of  chlorides  in  the  blood, 
the  diminished  excretion  of  urine,  and  the  elimination  of  chlorides  by  other 
channels  than  the  kidneys, — as  by  the  bowels  in  case  diarrhoea  is  present. 
The  chlorides  have  also  been  noted  deficient  in  quantity  in  all  varieties  of 
renal  disease  characterized  by  albuminuria,  carcinoma  of  the  stomach,  hyper- 
chlorhydria  accompanying  gastric  ulcer,  melancholia,  idiocy,  dementia, 
chorea,  and  pseudo-hypertrophic  paralysis. 

The  chlorides  are  increased  in  all  conditions  in  which  there  has 
been  a  previous  decrease  by  reason  of  exudation,  and  the  latter  is  being 
absorbed.  Hence  their  increase  in  cases  of  croupous  pneumonia,  pleurisy 
with  effusion,  and  dropsy,  is  to  be  regarded  as  a  favorable  sign.  They  are 
also  increased  in  diabetes  insipidus,  and  in  the  polyuria  following  epileptic 
attacks.  Indeed,  the  continued  excess  of  chlorides  in  the  urine  may  be 
regarded  as  a  very  important  diagnostic  sign  of  diabetes  insipidus,  especially 
if  we  can  exclude  the  possibility  of  other  conditions. 

The  extent  to  which  chlorides  are  absent  from  the  urine  in  febrile  affec- 
tions may  be  regarded  as  affording  valuable  prognostic  indications.  Casei 
in  which  they  are  present  in  less  quantity  than  0.05  gramme  per  day  mus 
be  regarded  as  having  a  very  grave  outlook. 

Test  for  Chlorides. — The  specimen  of  urine  is  first  acidulated  b; 
the  addition  of  a  few  drops  of  nitric  acid,  to  prevent  the  precipitation  c 
phosphates.  Then  a  drop  of  a  10  per  cent,  solution  of  nitrate  of  silver  i 
added.  If  the  chlorides  are  present  in  normal  amount,  a  thick  curdy  pre 
cipitate  of  chloride  of  silver  will  be  thrown  down.  A  little  experience  wit 
the  test  will  enable  the  physician  to  judge  in  a  general  way  of  the  extent  < 
departures  from  the  normal  standard. 

The  ordinary  methods  for  the  quantitative  estimation  of  the  chloride 
are  too  technical  and  time-consuming  for  clinical  work.  Purdy's  centrif 
gal  method  alone  is  practical.     The  graduated  tube  of  the  centrifuge 
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filled  with  the  urine  to  the  i  o  c.c  mark.  A  few  drops  of  nitric  acid  are  added. 
Then  the  tube  is  filled  to  the  15  c.c,  mark  with  a  solution  of  nitrate  of  silver 
(3j— 3j)*  The  chloride  of  silver  is  then  precipitated  by  revolving  the 
tube,  and  the  proportion  of  the  sediment  to  the  entire  liquid  noted.  In 
Purdy's  experience,  16  to  18  per  cent,  by  bulk  is  about  normal, 

Siil|ihates.— About  So  per  cent,  of  the  sulphur  appearing  in  the 
urine  occurs  as  compounds  of  sulphuric  acid,  the  balance  consisting  of  the 
less  oxidized  forms  of  sulphur,  as  cystin,  sulphocyanide  of  potassium,  etc. 
Of  the  sulphates  of  the  urine,  two  classes  are  recognized, ^ — one  the  mineral 
sulphates,  also  called  the  preformed  sulphates,  and  including  the  sulphuric 
acid  compounds  of  potassium,  sodium  and  magnesium,  and  the  other  class 
known  as  the  combined  or  aromatic  sulphates,  including  phenol-potassium 
sulphate,  indoxy!  potassium  sulphate,  indican,  etc,  to  which  reference  has 
already  been  made. 

The  clinical  importance  of  this  subject  is  at  present  in  a  decidedly 
unsatisfactory  state,  owing  mainly  to  the  highly  technical  character  of 
the  chemical  processes  by  which  their  quantity  in  the  urine  may  be  deter- 
mined. This  is  unfortunate,  because  it  is  known  that  disturbance  of  the 
normal  relation  between  the  preformed  and  aromatic  sulphates  constitutes 
reliable  evidence  of  putrefaction  of  proteid  matters  within  the  organism, 
mainly  in  the  intestinal  canal.  The  normal  proportion  of  these  salts  of 
sulphuric  acid  is  10  :  I.  In  some  cases  of  intestinal  putrefaction,  the 
aromatic  sulphates  may  be  increased  so  that  the  ratio  becomes  10  :  5. 

The  sulphates  are  increased  physiologically  after  the  adminis- 
tration of  sulphuric  acid  and  its  salts,  a  highly  nitrogenous  diet,  and  violent 
muscular  exercise  ;  in  other  words,  the  same  causes  as  bring  about  increased 
elimination  of  urea. 

They  arc  increased  pathologically  in  all  cases  in  which  there  is 
increased  tissue-destruction  ;  hence  we  find  them  in  excess  in  acute  febrile 
processes,  especially  in  croupous  pneumonia  and  acute  myelitis.  During 
convalescence  from  these  diseases,  a  diminution  is  observed.  Increased 
sulphates  have  also  been  observed  in  leucocythsemia,  diabetes  mellitus, 
diabetes  insipidus,  carcinoma  of  the  oesophagus,  progressive  muscular 
atrophy,  and  eczema. 

The  sulphates  are  greatly  diminished  in  cases  of  poisoning  by 
carbolic  acid,  and  after  the  administration  of  its  derivatives,  as  salol,  lysol, 
etc.  In  such  cases  it  will  be  found  that  the  ethereal  sulphates  are  corre- 
spondingly increased  in  quantity. 

Tests  for  the  Solphates. — Acidulate  !0  c.c.  of  urine  with  a  few 
drops  of  hydrochloric  acid,  and  add  to  the  mixture  about  one*third  of  its 
volume  of  a  25  per  cent,  barium  chloride  solution.  A  mi  Iky- white  pre- 
cipitate will  indicate  a  normal  amount  of  sulphates  ;  a  hea\y  creamy  deposit 
will  indicate  increase  ;  and  a  faint  cloud,  a  decrease. 
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Another  method  is  as  follows :  Add  an  excess  of  ban  urn  chloride  so- 
lution to  the  urine,  and  this  will  precipitate  the  mineral  sulphates.  Then 
filter,  and  thoroughly  acidulate  the  filtrate  with  hydrochloric  add  and  boil. 
The  sulphuric  acid  of  the  aromatic  sulphates  is  at  once  set  free,  and  com- 
bines with  the  excess  of  barium  chloride  as  barium  sulphate. 

Pardy*a  centrifugal  method  is  probably  the  most  practical  method 
of  quantitative  determination  of  the  sulphates.  The  percentage-tube  is 
filled  to  the  lo  c.c.  mark  with  urine.  The  acid  barium  chloride  solution 
(barium  chloride,  4  parts  ;  hydrochloric  acid,  I  part  ;  and  distilled  water, 
16  parts)  is  then  added  to  the  15  c.c.  mark.  After  thorough  mixing,  the 
barium  sulphate  thus  formed  is  precipitated.  Normally,  it  will  be  found  to 
be  I  per  cent,  of  the  mixture. 

PhoHpliateH. — The  total  amount  of  phosphates  excreted  in  the  urine 
daKily  amounts  to  about  2  to  3  grammes.  Phosphoric  acid  being  tribasic, 
it  enters  into  a  variety  of  combinations,  including  acid,  neutral  and  alkaline 
salts.  Two  classes  of  phosphates  are  recognized,— the  alkaline,  including 
the  phosphates  of  soda  and  potassium^  and  the  earthy,  comprising  the 
phosphates  of  calcium  and  magnesium.  The  earthy  phosphates  tend  to 
precipitate  in  faintly  acid,  neutral,  or  alkaline  urines.  If  the  urine  con- 
tains any  free  ammonia,  the  latter  enters  into  combination  with  them, 
making  a  new  compound,  known  as  triple  phosphate,  or  ammonio-magne- 
sian  phosphate. 

The  alkaline  phosphates  are  very'  soluble,  and  hence  do  not  appear  iii,, 
the  urine  as  deposits.  m 

A  datermixxatioiL  of  the  total  phosphoric-acid  excretion  is 
often  of  great  clinical  importance.  One  must  not  depend  upon  the  pres- 
ence of  a  phosphatic  sediment  for  the  diagnosis  of  phosphaturia,  for  in  the 
majority  of  such  cases  the  precipitation  is  not  due  to  phosphatic  excess,  but 
to  alkalinity  of  the  urine  causing  precipitation.  Alteration  in  phosphoric- 
acid  excretion  can  be  determined  only  by  actual  quantitative  analysis,  prac- 
tised according  to  the  methods  to  be  hereafter  described. 

Physiologically,  the  phosphates  are  increased  in  quantity  after  meals. 
Pathologically,  they  are  diminished  in  the  early  stages  of  fevers   and  in^ 
creased  in  the  later  stages.     They  are  also  said  to  be  increased  in  certair 
neurasthenic  states,   hypochondriasis,   and  chronic  articular    rheumatism 
They  arc  diminished  in  gout,  in  most  acute  diseases,  most  kidnc}^  lesions 
intermittent  fever  and  pregnancy.      Regarding  the  decrease  of  phosphori' 
acid  in  renal   lesions,  it  seems  to  the  writer  that  this  subject  has  not  beei 
recognized  as  fully  as  it  should  be.     Mitchell  and  Purdy,  of  Chicago,  an» 
Laidlaw,  of  New  York,  have  emphasized  the  importance  of  deficient  phos 
phoric  acid  elimination  in  Bright's  disease,  claiming  that  its  presence  i 
more  regular  than  albuminuria.     The  phosphates  are  also  increased  in  di 
fuse  diseases  of  the  bones.     A  form  of  phosphaturia  has  been  described  b 
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Tessier,  and  its  existence  verified  by  Ralfe»  and  denominated  phosphatic 
diabetes.  The  condition  is  associated  with  emaciation,  aching  pains  in  the 
lower  part  of  the  back  and  peKic  region,  excessive  excretion  of  phos- 
phates, dry,  harsh  skin,  and  tendency  to  boils,  with  morbid  appetite. 

Tests:  The  earthy  phosphates  are  precipitated  by  heat  in  alkaline  and 
netitra!  urines.  On  cooling,  the  precipitate  disappears,  unless  the  heating 
has  been  carried  to  the  boiling-point,  when  it  remains  permanent.  This 
phosphatic  precipitate  is  dissipated  by  the  addition  of  an  acid. 

A  rough  test  for  the  presence  of  phosphaturia  is  the  following  :  The 
addition  of  ammonia  to  the  urine  causes  and  produces  a  flocculent  deposit 
of  earthy  phosphates.  If  now,  the  fluid  is  filtered,  and  the  clear  filtrate 
acidulated  with  acetic  add  and  a  solution  of  ferric  chloride  added,  there  will 
appear  a  yellowish -white  precipitate  of  ferric  sulphate,  thus  showing  the 
presence  of  the  alkaline  phosphates. 

The  Most  Oonvenient  Quantitative  Test  for  Clinical  Work  is 
Purdy's  Centrifogal  Method.  The  percentage*tube  is  filled  to  the  id 
c.c.  mark  with  urine,  and  then  to  the  15  ex.  mark  with  magnesium  mix- 
ture (ammonium  chloride  and  magnesium  sulphate,  of  each  one  part ;  dis- 
tilled water,  8  parts ;  and  liquor  ammonia,  i  part).  The  phosphates  are 
precipitated.  The  sediment  after  centrifugalization  should,  in  normal  urines, 
constitute  about  8  to  12  |>er  cent,  by  bulk. 

For  the  accurate  estimation  of  total  phosphoric-acid  elimiiia- 
tion,  the  following  solutions  are  necessary  ; 

1.  A  solution  of  20.3  grammes  of  pure  uranic  oxide  in  1000  ex, 

of  distilled  water.     One  c.c.  of  this  solution  corresponds  to 
5  milligrammes  of  phosphoric  acid. 

2.  Sodium  acetate  solution  :    100  grammes  of  sodium  acetate  in 

900  ex.  of  distilled  water,  and  to  this  100  ex.  of  acetic  acid 
are  added. 

3.  Saturated  solution  of  ferrocyanide  of  potassium. 

Five  cubic  centimetres  of  the  sodium  acetate  solution  are  added  to 
fifty  cubic  centimetres  of  urine,  and  heated  in  a  beaker  over  a  water-bath. 
Some  of  the  uranium  solution  is  placed  in  a  burette  and  permitted  to  drop 
into  this  mixture,  drop  by  drop,  as  long  as  a  precipitate  falls.  From  time 
to  time  a  small  portion  of  the  mixture  may  be  placed  in  a  porcelain  cap- 
sule and  tested  with  the  ferrocyanide  solution.  If  a  reddish-brow^n  reaction 
does  not  take  place,  the  mixture  is  returned  to  the  beaker.  The  end  of  the 
reaction  is  determined  by  the  complete  precipitation  of  the  phosphoric  acid 
by  the  uranic  salt,  which  is  demonstrated  by  the  reddish-brown  reaction 
with  the  ferrocyanide.  The  quantity  of  uranium  solution  is  then  read  off. 
Each  cubic  centimetre  indicates  5  milligrammes  of  phosphoric  acid  in  50 
ex.  of  urine,  whence  may  be  calculated  the  daily  excretion, 
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Fig,  119. 


Microscopical  Examination. 

Proper  preparation  of  the  specimen  is  an  important  preliminary  step  in 
the  microscopical  examination  of  the  urine.  Sedimentatton  is  necessary  in 
all  but  the  few  cases  in  which  the  urine  contains  iarge  quantities  of  solids 
held  in  suspension.  For  this  purpose,  two  methods  may  be  employed,  as 
follows  : 

I .  Permitting  the  urine  to  deposit  its  sediment  in  a  conical 
glass,  whence  it  may  be  removed  by  means  of  a  pipette.     This  method  is 

not  the  best^  but  it  was  the  only  means  at  hand 
until  the  perfection  of  the  centrifuge  for  clinical 
work.  At  the  present  day  it  may  be  regarded  as 
antiquated,  though  the  only  means  for  those  who 
do  not  possess  a  centrifuge.  It  is  open  to  several 
objections.  Time  (twelve  to  twenty-four  hours) 
is  required  for  the  formation  of  a  sediment,  dur- 
ing which  chemical  changes  and  disintegration  of 
the  organized  elements  {tube-casts,  etc.)  may 
take  place.  These  secondary  changes  may  be 
obviated  in  a  measure  by  the  addition  of  some 
preserving  fluid,  preferably  20  to  30  ex.  of  a 
solution  of  chloroform  {7.5  c.c.  of  chloroform  in 
one  litre  of  water).  Even  then  the  method  is 
open  to  the  objection  of  delay  in  obtaining  infor- 
mation. Then,  too,  conical  glasses  are  difficylt 
to  clean  ;  and  it  is  said  that  the  introduction  of 
the  pipette  to  withdraw  the  sediment  is  capable 
of  destroying  the  configuration  of  the  structures 
comprising  the  sediments.  In  all  ca.ses  it  is  im- 
portant that  the  glasses  be  carefully  covered,  to 
prevent  the  introduction  of  foreign  materials  and 
micro-organisms  from  the  atmosphere.  Rieder 
believes  that  cylindrical  test-tubes  are  much  more  satisfactory. 

Sedimentation  by  the  Centrifuge,— This  method  is  pre-eminently 
the  best,  as  it  enables  one  to  prepare  the  specimen  while  the  patient  is  still 
in  the  consulting- room.  It  furthermore  makes  it  possible  to  examine  the 
urine  before  changes  have  taken  place,  and  it  makes  the  sedimentation  mucb 
more  complete  than  the  preceding  method. 

Care  is  required  in  pipetting  afier  scdiuiefitadoa.  The  pipette  usee 
should  be  about  one*eighth  of  an  inch  in  diameter,  and  drawn  out  to  \ 
point  at  one  end,  the  opening  of  which  should  be  about  one*thirtieth  of  aj 
inch.     The  other  end  should  have  a  perfectly  true  flanged  edge.     Inasmuc 
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as  certain  sediments  are  very  brittle,  and  may  be  crushed  by  pipetting,  a 
sudden  rush  of  the  fluid  into  the  instrument  is  to  be  avoided.  With  this 
end  in  view,  the  supernatant  fluid  should  be  first  poured  or  siphoned  off  so 
as  to  lessen  hydrostatic  pressure,  and  the  sediment  should  be  admitted  to 
the  pipette  slowly. 

When  depositing  the  sediment  on  the  slide,  care  should  be  taken  not 
to  deposit  too  much,  as  by  so  doing  the  lighter  elements  of  the  sediment 
maybe  driven  beyond  the  edge  of  the  cover-glass  when  the  latter  is  placed 
in  position.  This  difficulty  may  be  avoided  in  great  measure  by  proper 
care,  and  by  the  use  of  large  cover*glasses,  i>.,  an  inch  to  an  inch  and  a 
quarter  in  diameter. 

A  common  error  among  novices  is  the  use  of  too  strong  a  light  in  the 
examination  of  urinary  sediments.  This  renders  the  discovery  of  transpar- 
ent  objects,  as  hyaline  casts,  and  certain  crystals,  etc.,  indistinguishable. 
Hence  care  should  be  taken  to  limit  the  light  by  an  iris  diaphragm. 

OxalaU*  of  Lime;  Oxalurhu— (3xalic  acid  appears  normally  in 
the  urine  to  the  extent  of  20  milligrammes  daily.  Its  chief  combination  is 
with  lime,  forming  the  oxalate  of  lime.  It  is  readily  recognized  by  the 
microscopic,  appearing,  as  it  does,  in  characteristic  octahedra  of  various 
sizes,  with  highly  refracting  edges.  More  rarely  it  occurs  in  dumb-bell, 
hour-glass,  hatchet  and  biscuit  shapes.  Modifications  of  the  octahedral 
form  also  occur.  Thus,  the  crystals  may  appear  as  quadratic  prisms  sur- 
mounted at  each  end  by  a  pyramid.  The  anomalous  forms  often  appear  to 
be  made  up  of  a  number  of  needles,  thus  giving  them  a  striated  appearance. 
They  sometimes  present  a  yellowish  tinge,  which,  however,  is  never  so  deep 
as  that  characterizing  uric-acid  deposits.  Some  difficulty  may  be  experi- 
enced in  recognizing  calcium  oxalate  cr>'stals  when  of  minute  size,  as  at 
first  sight  they  resemble  leucocytes,  differing  only  in  their  highly  refracting 
power.  The  use  of  a  stronger  objective,  however,  brings  out  their  true  shape 
and  distinguishes  them. 

The  octahedral  form  of  calcium  oxalate  can  be  confounded  only  with 
the  crystals  of  ammonio-magnesium  phosphate,  and  then  only  by  the  nov* 
ice.  From  the  phosphate  they  differ  in  their  smaller  size,  and  their  regular 
geometric  conformation.  The  triple  phosphate,  moreover,  is  soluble  in 
acetic  acid,  while  calcium  oxalate  is  insoluble  in  all  reagents  excepting  the 
mineral  acids. 

At  times,  the  presence  of  caldum  oxalate  may  be  suspected  by  the 
macroscopic  appearances  of  the  sediment,  the  cr>^stals,  notwithstanding  their 
small  size,  producing  numerous  sparkling  points  at  the  surface  of  the  cloud. 

The  dumb-bell  forms  may  at  times  resemble  uric  acid  so  closely  as 
to  make  a  differentiation  impossible  by  inspection  alone.  Then  chemical 
tests  may  be  employed.  Caustic  soda  dissolves  uric  acid,  but  has  no  effect 
on  calcium  oxalate. 


548 


THE  URINE. 


While  ordinarily  transparent  and  colorless,  oxalate-of-lime  crystals 
may  be  tinged  yellow  in  jaundice,  and  dark-blue  by  the  presence  of  indigo 
in  the  urine. 

An  occasional  crystal  of  oxalate  of  lime  is  found  in  normal  urine.  An 
excessive  deposit  may  be  brought  about  by  dietetic  causes,  as  after  the  in- 

FiG.  1 20. 


Calcium  oxalate.     Octahedra. 

gestion  of  rhubarb,  sorrel,  garlic,  grapes,  oranges,   the  free  drinking  of 
carbonated  water,  and  asparagus. 

Pathologically,  oxalate-of-lime  deposits  have  been  observed  in  neuras- 
thenia with  mild  degree  of  albuminuria,  gastric  neuroses,  hypochondriasis, 
spermatorrhoea,  convalescence  from  fevers,  and  diabetes  mellitus. 


Fig.  121. 


Forms  of  calcium  oxalate. 


An  essential  oxaluria  or  oxalic-acid  diathesis  has  been  described  by 
English  clinicians,  the  only  objective  symptom  being  the  deposit  of  oxalate 
of  lime  in  the  urine.  The  other  symptoms  are  emaciation,  general  mental 
and  physical  depression,  dryness  of  the  palms  and  soles,  especially  in  the 
evening,  irritable  and  excitable  temper,  pains  in  the  loins,  and  deficient  or 
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absent  sexual  power.     In  a  second  variety  emaciation  is  also  present,  but 

the  digestive  disturbances  occupy  a  prominent  position,  the  patient  com- 
plaining of  indigestion,  flatulence,  constipation,  sleeplessness,  rheumatic 
pains,  and  mental  depression.  In  still  a  third  variety  there  are  the  usual 
loin  pains,  with  lancinating  neuralgic  pains,  gastralgia,  furunculosis,  and 
nen^ous  symptoms,  but  without  emaciation* 

Some  cases  of  oxaluria  seem  to  bear  a  relation  to  excessive  ingestion 
of  sugan 

The  clinical  status  of  oxaluria  may  be  said  to  be  in  a  chaotic  state.  In 
the  majority  of  cases  the  condition  is  one  of  precipitation,  and  not  excess. 
In  still  others  the  deposit  is  the  result  of  tissue  metamorphosis,  and  is, 
therefore,  an  expression  of  a  constitutional  condition  ;  while,  in  still  others, 

¥lC.    122. 


Amorphous  eaithy  phosphates. 


many  of  the  symptoms  are  undoubtedly  due  to  the  irritating  effect  of  the 
minute  cr>'stals  on  the  mucous  membrane  of  the  urinary  tract 

Plt08iiliate8. — The  phosphates  discoverable  under  the  microscope 
are  the  amorphous  phosphates,  ammonio-magnesium  phosphate  (triple  phos- 
phate), and  calcium  phosphate  (stellar  phosphate). 

The  amorphous  phosphates  appear  as  colorless  amorphous  masses, 
consisting  of  granules  or  spheres  of  various  sizes.  They  possess  no  clin* 
ical  significance  beyond  indicating  that  the  urine  is  in  a  condition  to  pro- 
duce precipitation  of  the  phosphates.  They  are  readily  soluble  on  the 
addition  of  acetic  acid. 

Ammomo- magnesium  phosphate  appears  in  a  variety^  of  forms. 
The  most  common  is  that  of  large  crystals  in  the  shape  of  three-sided 
prisms  with  bevelled  ends.  They  have  not  inaptly  been  compared  to  the 
lid  of  the  old-fashioned  coffins.  They  are  the  largest  crystals  which  may 
appear  in  the  urine,  though  exceptionally  they  may  be  very  small,  and  then 
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may  be  confounded  with  the  octahedral  crystals  of  oxalate  of  lime.  Less 
commonly  the  prisms  are  four-  or  six-sided,  but  even  these  have  the  bev- 
elled ends.  Sometimes  the  triple  phosphate  appears  as  feathery  crystals, 
and  may  even  present  a  strong  resemblance  to  fern-leaves.  They  are 
transparent  and  colorless^   unless    bile-pigments   are   present,  when    they 

Fig.  123. 


Ammonio-magnesium  phosphate.     Coffin  crystals. 

may   be   stained   yellow.      Ammonio-magnesium    phosphate    appears    in 

alkaline  urine  which  is  undergoing  ammoniacal  fermentation.     It  is  most 

commonly  found  in  the  ammoniacal  urine  of  cystitis.    It  is  rendered  soluble 

by  the  addition  of  acetic  acid. 

Fig.  124. 


Ammonio-magnesium  phosphate.     Fern-leaf  or  feathery  crystals. 

Crystals  of  neutral  calcium  phosphate  present  themselves  as  acic- 
ular  crystals  with  wedge-shaped  or  bevelled  ends,  occurring  singly  or  in 
rosette-like  groups.  When  very  thin  and  needle-shaped,  and  arranged  in 
tufts,  they  may  be  mistaken  for  tyrosin.  They  are  colorless,  and  dissolve 
readily  in  acetic  acid.  They  may  occur  in  neutral,  amphoteric  or  feebly 
acid  urines.  They  may  be  found  in  health,  but  are  more  commonly 
observed  in  rheumatic  affections  of  the  joints,  anaemia,  and  chlorosis. 
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Mooocalciuin  phosphate  is  a  rare  form  of  phosphatic  deposit,  and 
is  observed  only  in  acid  urines.  It  is  usually  associated  with  uric-acid 
crystals,  and  may  be  readily  distinguished  from  the  latter  by  its  solubihty  in 
acetic  acid. 

Uric  Acid. — The  most  commonly-observed  type  of  uric^add  crj'stals 
noticed  in  the  urine  is  the  whetstone-shape,  occurring  singly  or  in  groups. 

Fig,  laf. 


Neutral  calcium  photphAte. 

At  the  same  time,  it  must  be  remembered  that  they  may  appear  as  large 
rosettes,  composed  of  tube-shaped  or  long,  pointed  crystals,  rhombic  plates 
with  rounded  edges,  and  as  **  dumb-bells/'  Usually,  they  are  of  an  orange- 
red  color ;  but  this  must  not  be  accepted  as  invariably  the  case,  for  they 

Fig.  126. 


L'ric-acid  crystaln 

may  be  colorless.  The  statements  made  by  some  prominent  authorities 
that  they  are  the  only  urinary  crystals  invariably  showing  color  under  the 
microscope  must  be  taken  "cum  grano  salis." 

Uric-acid  crystals  are  readily  dissolved  by  liquor  potass^,  but  not  by 
acetic  acid.  They  differ  from  the  oxalates  in  being  precipitated  by  hydro- 
chloric acid«  the  oxalates  being  dissolved. 
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The  clinical  significance  of  uric  acid  has  been  referred  to  when 

ring  to  the  chemical  tests  for  this  substance.     It  is  only  necessar>'  to  say,., 

at  this  time,  that  such  a  precipitate  does  not  necessarily  indicate  an  excess 

JVC  uric-acid  excretion. 

Fig.  127. 


Uric-acid  dumb-bell  and  liour- glass  formSj  iheaves,  and  rosettes, 

AmorplioUH  Urates.— These  include  the  urates  of  sodium  and 
potassium.  They  appear  under  the  microscope  as  innumerable  amorphous 
granules.     At  times  they  arc  so  profuse  as  to  obscure  all   other  materials 


Foraii  of  uric  acid.  (I^ndois  and  Slirling. )  /,  Rhombic  plates  j  ^,  Whetstone  forms  j  j,  Quadrate 
forms  ;  ^,  j»  Prolonged  into  poicits  ;  6,  S,  Rosettes  ;  7,  Pointed  bundles  j  ^,  Barrel  forms  pre* 
cipitated  b^  adding  hydrochloric  add  to  the  urine. 

in  the  sediment  Under  such  circumstances  other  elements  of  the  sediment 
may  be  studied  by  heating^  the  urine  to  dissolve  the  urates,  and  then  secure 
sedimentation  by  the  centrifuge*  Or  the  urine  may  be  filtered  still  hot,  and 
the  contents  of  the  filter  may  be  washed  off  for  microscopic  examination. 
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Amoq)hous  urates  difler  from  the  phosphates  presenting  a  similar  appear- 
ance in  that  they  are  colored  by  uroerythrio  ;  they  appear  in  acid  urine, 
not  in  alkaline ;  and  dissolve  under  the  application  of  heat  The  amor- 
phous phosphates  are  colorless,  and  dissolve  on  the  application  of  acetic 
acid.     By  the  addition  of  a  drop  of  hydrochloric  add,  uric  acid  may  be 

Fia  129. 


Crystals  of  add  sodium  uimtc. 

made  to  crystallize  out  as  whetstone-shaped  crystals.  In  children  the 
urates  may  be  colorless,  in  which  case  the>'  may  be  differentiated  from  the 
phosphates  by  the  chemical  tests  already  referred  to. 

Sodium  urate  appears  as  irregular  spheres  with  spiny  projections. 

Fin.  130. 


Add  ammoDtimi  urate.     Spheroids^  dymb- bells,  double-s{>hcrotds  and  acicular  crystals. 


They  may  be  deposited  within  the  bladder,  and  g^ve  rise  to  considerable 
irritation  of  the  mucous  membrane  of  that  vise  us. 

The  urate  of  ammoiiium  is  white  in  color,  and  opaque.  Its  crys- 
tak,  therefore,  appear  dark,  to  transmitted  light,  under  the  microscope. 
They  have  not  inaptly  been  described  as  "thorn-apple'*  spherules.     This 
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is  the  only  urate  appearing  in  alkaline  urine*     It  may  occur  in  association 
with  phosphatic  deposits  in  amnion iacal  urine. 

Epitlielkuil. — Epithelial  celts  in  small  numbers  are  found  in  the 
sediments  of  norma!  urines.  When,  however,  they  occur  in  profusion, 
they  are  to  be  regarded  as  pathological.  To  interpret  their  significance 
under  such  circumstances  is  not  an  easy  matter,  if  one  depends  upon  in- 
spection alone,  for  there  is  hardly  a  type  of  epithelium  found  in  one  portion 
of  the  urinary  tract  that  does  not  exist  in  the  deep  or  superficial  layers  of 
the  mucous  membrane  of  another  part.  Many  and  elaborate  attempts 
have  been  made  to  lay  down  rules  for  the  diagnosis  of  the  source  of  the 
epithelial  cells  found  in  urinary  sediments,  with  the  result,  in  the  mind  of 
the  writer,  of  only  adding  confusion  to  the  subject.  The  best  plan  of  study 
seems  to  be  that  of  Ultzmann,  who  has  divided  urinary  epithelium  into 
three  classes,  namely  :  (a)  round,  (b)  caudate,  and  (c)  squamous. 

Fig.  iji. 


f^yi: 


i^.^^^V 


Urinary  epilhelium.  (v.  Jjiksch,)  <i,  ^^,  Squamoiis  epitbeliuin  fmm  the  urinary  sediment ;  ^»  6/  6^^ 
Epithelium  from  the  bladder ;  f,  r\  {.^\  e^^\  Epithelium  fropi  the  kidneys ;  */,  «/',  Falty  epithe- 
lium from  I  he  kidneys  ;  e-h^  Epithelium  from  the  bladder. 

{a)  Round  Epithelium* — ^These  are  small  in  size,   scarcely  larger 

than  a  leucocyte,  differing  from  the  latter,  however,  in  the  possession  of  a 
well-defined  nucleus.  At  times  this  nucleus  is  scarcely  visible,  but  is  gen- 
erally large,  bright,  round  or  ovah  They  may  undergo  changes  by  reason 
of  the  action  of  the  urine,  and  hence  may  become  swollen  or  polygonal. 
Sometimes  they  are  small  and  pale,  and  at  others  large  and  granular. 
Normally  colorless,  they  may  present  a  yellowish  or  brownish  hue.  Some- 
times they  present  a  condition  of  fatty  or  albuminous  degeneration. 

These  round  epithelial  cells  are  usuaiiy  derived  from  the  uriniferous 
tubules  and  the  deeper  layers  of  the  mucous  membrane  of  the  pelvis  of  the 
kidneys.  Similar  cells  are  also  found  in  the  male  urethra.  When  discov- 
ered in  the  urine,  their  renal  origin  maybe  inferred  when  a  number  of  them 
are  shed  together,  retaining  the  general  shape  of  the  tubule  from  whict 
they  were  derived,  and  by  their  association  with  albuminuria.  They  art 
very  common  in  acute  and  chronic  parenchymatous  nephritis,  in  tlie  latte 
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affection  often  exhibiting  degenerative  changes.  When  occurring  singly^ 
renal  epithelium  is  diflFicylt  of  recognition.  Their  nature,  then,  h  to  be  de- 
termined only  by  the  character  of  the  associated  signs  and  symptoms. 

(d)  Caudate  Epithelium,— Epithelial  cells  of  this  class  present  pro- 
cesses of  various  lengths  and  well-defined  nuclei.  They  are  derived  mainly 
from  the  fx4vis  of  the  kidneys,  and  from  the  mucous  membrane  at  the  base 
of  the  bladder.  The  processes  in  the  latter  case  are  longer.  It  is  possible 
to  confound  them  with  cancer-cells.  The  latter,  when  present,  are  larger 
and  more  numerous.  This  similarity  is  scarcely  of  much  clinical  import, 
because  the  diagnosis  of  renal  disease  will  depend  mostly  on  other  symp- 
toms  and  signs.  In  the  majority  of  cases,  the  presence  of  caudate  epithe- 
lium is  suggestive  of  pyelitis.  They  are  then  apt  to  be  associated  with 
numerous  round  cells, 

(r)  Plat  Epithelium.— Epithelial  cells  of  this  variety  are  derived 
from  the  bladder  and  vagina  mainly  ;  in  part,  also,  from  the  ureters  and  the 
prepuce.  They  are  large,  polygonal  in  shape,  and  have  large,  well -defined 
nuclei. 

Tnl>e-CaHtN* — Of  all  the  formed  elements  found  in  the  urinary  sedi- 
ment, the  greatest  interest  has  been  attached  to  tube-casts.  This  fact  seems 
to  have  originated  in  the  difficulty  attendant  upon  their  recognition  in  many 
instances,  and  upon  the  theories  provided  for  their  formation  and  their 
clinical  importance.  Three  theories  liave  been  suggested  as  to  their  forma- 
tion, as  follows  : 

1.  That  they  are  composed  of  the  coagulable  elements  of  the  blood 
which  have  been  transuded  into  the  urinary  tubules  by  reason  of  pathologi- 
cal changes  in  the  renal  structure,  and  have  become  moulded. 

2.  That  they  are  composed  of  secretions  from  the  changed  tubular 
epithelium,  said  secretions  solidifying  and  forming  casts. 

3.  That  they  are  the  direct  result  of  the  disintegration  of  the  renal 
cells. 

Of  these  theories,  the  first  is  the  one  finding  the  most  general  accept- 
ance. 

Tube-casts  as  they  appear  in  the  urine  may  be  either  straight  or  con- 
voluted, and  exceedingly  variable  as  to  their  diameters  and  lengths. 
Rieder  claims  that  the  straight  casts  are  formed  in  the  tubuli  recti  and  the 
convoluted  in  the  tubuli  contori,  but  such  statements  do  not  seem  to  be 
borne  out  by  either  observation  or  reasoning.  As  a  rule,  their  diameters 
are  uniform  throughout,  excepting  at  one  end,  which  is  usually  rounded, 
and  therefore  slightly  tapering.  They  are  very  frequently  broken  ;  hence 
their  ends  are  often  serrated,  or  **  cut  oflT  short,"  as  it  were. 

In  structure  they  consist  of  a  basement  substance,  which  is  known  as 
the  hyaline  matrix,  in  which  is  imbedded  numerous  particles  of  granular 
matter.     The  latter  is  produced  by  degenerated  epithelium.     According  to 
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the  size  and  density  of  the  granules,  these  casts  are  divided  into  coarsely 
and  finely  granular.  They  must  be  distinguished  from  casts  of  similar  ap- 
pearance, due  to  a  coating  of  amorphous  urinary  salts,  as  urates.  Rieder 
has  proposed  the  term  **  granulated  "  to  designate  these  casts.     The  pres- 


Fig 


Hyaline  casts. 

ence  of  epithelial  cells  amidst  the  granulations  tells  that  they  are  true 
granular  casts ;  and  the  addition  of  acetic  acid  dissolves  them  if  they  are 
composed  of  urates.     Delepine,  however,  looks  upon  Rieder's  differentia- 
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Hyaline,  granular  and  epithelial  casts  ;  epithelial  cells  from  the  kidneys  and  urinary  passages  and 

leucocytes. — After  Rieder. 


tion  as  altogether  valueless.  In  color,  granular  casts  may  vary  from  a  yel- 
lowish-white to  a  brownish-red.  The  granules  may  depend  upon  degener- 
ated blood-cells.  The  hyaline  basement  substance  is  often  visible.  They 
are  most  frequently  observed  in  a  fragmentary  state,  but  are  occasionally 
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of  peffect  farm.  They  arc  occasiocially  coated  i^-ith  leucocytes,  epilbe*- 
lial  cells  (degenerated  and  degenerating)*  fat-globuks,  and  needles  of  fab 
crj'stals^ 

Epithelial  casts  consist  of  the  epithelium  of  the  tubules  imbedded  in 
the  hy-aline  matrix*  Generally  these  cells  arc  found  in  a  s!M!t  of  granular 
degeneration.  They  are  to  be  diflferentiated  from  pseudo-casts  or  epithelial 
tubes,  in  which  the  epithelium  of  the  uriniferous  tubules  is  shed  rm  massi\ 
and  appears  in  the  urine  as  hollow  moulds. 

Patty  casts  are  characterized  by  the  percentage  of  fat*globules  of 
various  sizes  adhering  to  the  basement  structure.  Such  casts  are  nearly 
al Hays  granular  in  great  part.  Sometimes,  also,  minute  fat-crystals  are  dis* 
coverable.     Some  of  these  cr>'stals  are  not  soluble  in  ether,  suggesting  the 

Fig.  ii4. 


BIckkI,  leucocyte  and  mixtd  casU.     Bpuheliuni  from  urinary  poisages,     Uric*aciil  cryaUltt 

inference  that  they  are  not  entirely  fatty  in  origin,  but  that  they  may  con- 
sist of  compounds  of  lime  and  magnesia  with  the  fatty  acids. 

Blood-  and  pus-casts  present  respectively  red-blood  ccIIh  and  leuco- 
cytes  in  the  substance  of  the  structure. 

Waxy  casts  are  transparent  cylindrical  bodies  resembling  the  hyaline 
casts  very  closely,  but  differing  from  them  in  their  greater  length  and 
breadth,  and  in  being  marked  by  numerous  indentations,  suggesting  >cg- 
mentation.  They  are  also  tinted  somewhat  yellow,  and  are  more  highly 
refractive  than  the  hyaline  variety.  Ricdcr  speaks  of  them  ;is  colloid  caits, 
a  much  better  term  than  the  one  commonly  employed,  as  it  df>es  not  lead 
to  incorrect  clinical  conceptions.  They  may  be  divided  into  claji^tcs,  one 
known  as  the  amyloid,  in  which  they  present  the  characteristic  amyloid  re- 
action to  iodine,  and  the  others  which  do  not  so  react.     They  may  entangle 
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within  their  substance  any  of  the  anatomical  elements  which  attach  them- 
selves to  the  hyaline  variety,  although  this  is  not  of  frequent  occurrence. 
Unlike  hyaline  casts,  they  are  not  dissolved  by  acetic  acid.  Sometimes 
they  present  a  cloudy  appearance,  which  has  been  attributed  to  bacterial 
contamination. 

P8eudo-Oa43t8. — These  bear  a  strong  resemblance  to  true  casts,  but 
differ  from  them  in  that  they  have  no  basement  structure.  They  may  con- 
sist of  epithelium,  red-blood  corpuscles,  or  leucocytes  derived  from  the 
uriniferous  tubules  and  thrown  off  en  masse.  Careful  inspection  of  those 
composed  of  epithelium  show  that  they  are  hollow.  The  blood-casts  con- 
sist of  fibrin  and  red  corpuscles. 

Oylindroids  are  long,  ribbon-like  bodies,  presenting  a  uniform  breadth, 
and,  like  the  hyaline  casts,  may  entangle  certain  cellular  and  crystalline  ele- 
ments. There  is  every  reason  to  believe  that  they  are  formed  in  the  kid- 
neys, and  are  closely  related  to  the  hyaline  casts. 

Significance  of  Tube-Oasts. — There  was  a  time  when  the  presence 
of  tube-casts  in  the  urine  was  regarded  as  positive  proof  of  the  existence 
of  organic  changes  in  the  kidneys.  The  improved  technique  resulting  from 
the  introduction  of  the  centrifuge  into  general  clinical  work  has  brought 
about  a  change  of  opinion.  Glaser  repeatedly  found  hyaline  casts  in  the 
urine  of  persons  believed  to  be  perfectly  healthy,  especially  when  they  had 
been  subjected  to  some  slight  toxic  influence,  as  alcoholic  indulgence. 
Nothnagel  found  them  in  icteric  urine  in  persons  with  sound  kidneys. 
Lawrence,  working  in  the  clinical  laboratory  of  the  Hahnemann  College, 
finds  them  in  a  very  large  proportion  of  the  urines  examined,  irrespective 
of  the  state  of  the  health  of  the  patient.  It  would  thus  seem  that  hyaline 
casts,  when  few  in  number  and  not  associated  with  other  evidences  of  disease, 
are  possessed  of  but  little  clinical  importance.  When,  however,  they  are 
present  in  numbers,  especially  when  coated  with  various  cellular  elements, 
they  are  to  be  regarded  as  pathological.  Hyaline  casts  may  occur  in  renal 
anaemia  and  hyperaemia,  diffuse  nephritis,  and  interstitial  nephritis.  In  the 
latter  affection  they  are,  as  a  rule,  but  few  in  number.  Authorities  differ 
as  to  the  prognostic  value  of  the  number  of  casts  present.  Rieder  contend- 
ing that  there  is  no  relation,  while  von  Jaksch  distinctly  states  that  they 
are  the  more  numerous  as  the  extent  of  renal  tissue  involved  is  increased. 

Granular  casts  are  always  pathological,  indicating,  as  they  do,  that  epi- 
thelium and  blood-cells  have  undergone  granular  degeneration.  They  are 
found  in  acute  nephritis  and  chronic  diffuse  nephritis,  especially  when  the 
latter  complicates  a  chronic  interstitial  nephritis.  When  numerous,  they 
indicate  an  inflammatory  condition.  They  are  occasionally  observed  ir 
cyanotic  induration  of  the  kidneys,  especially  when  engrafted  upon  a  pre 
<ixisting  nephritis. 

Epithelial  casts  necessarily  indicate  a  desquamation  of  renal  epithe 
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Cast  of  urates. 


Fig,  156. 
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Epithelial  casts,  not  ridi  in  cpitbeUal  cdts. 
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Coarse  ^anular  cast. 


Narrow  hyaline  casts. 
Fig.  144. 


Fine  gnoiikr  caiti. 


Fig,  143. 

Broad  hyaline  co^,  containing  a 
few  drops  of  oil. 


Wajcy  casta. 


KoTK. — Figs-  tjs  to  144,  inclusive,  from  Goodno*s  ••  Practice  of  Medidne/*  art  presented  as 
representiDg  the  typical  casts  of  ibe  several  varieties. 
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Hum.  They  are  especially  liable  to  occur  in  acute  desquamative  nephritis 
and  chronic  parenchymatous  nephritis.  It  is  always  important  to  take  cog- 
nizance of  the  condition  of  the  epithelium  entering  into  the  composition  of 
the  casts — that  is,  whether  shrunken  or  atrophic,  or  whether  associated  with 
fat-globules  or  granular  matter. 

Blood-casts  may  arise  from  most  renal  conditions  producing  haema- 
turia.  At  the  same  time  they  are  more  frequently  observed  in  the  course 
of  acute  parenchymatous  nephritis,  or  during  an  acute  exacerbation  of  a 
chronic  nephritis.  In  the  former  case  epithelial,  and  in  the  latter  granular 
casts  will  be  present  in  large  numbers. 

Pus-casts  most  surely  indicate  a  suppurative  condition  of  the  kidneys. 
Fatty  casts   occur  only  in   cases   of  nephritis   running  a  protracted 
course.     They  are  observed  most  commonly  in  chronic  parenchymatous 
nephritis.     They  are  to  be  regarded  as  an  unfavorable  sign. 

Waxy  casts  possess  pretty  much  the  same  significance  as  the  hyaline 
variety.  They  may  be  found  in  acute  and  chronic  nephritis,  and  in  con- 
tracted and  amyloid  kidneys.  The  fact  that  some  of  them  exhibit  the 
amyloid  reaction  to  iodine  does  not  indicate  that  they  originate  in  amyloid 
disease  ;  for  it  is  well  known  that  such  casts  may  undergo  the  amyloid  de- 
generation by  reason  of  prolonged  retention  in  the  uriniferous  tubules. 
Their  presence  always  means  chronicity ;  hence  they  are  indicative  of 
serious  lesions. 

Pseudo-casts,  consisting,  as  they  do,  of  exfoliated  epithelium  or  moulds 
of  effused  blood,  are  indicative  of  an  acute  inflammatory  process. 

From  the  above  remarks  concerning  the  presence  and  significance  of 
tube-casts,  it  is  clear  that  they  must  be  studied,  as  any  other  symptom,  in 
association  with  the  physical  signs  and  rational  symptoms,  before  any  posi- 
tive conclusion  concerning  their  presence  can  be  deduced.  Grainger- 
Stewart  has  observed  that  '*  casts  are  of  undoubted  value  in  establishing 
the  existence  of  Bright's  disease,  considered  generically,  but  they  afford 
comparatively  little  assistance  in  the  differential  diagnosis  of  the  various 
forms.  Any  form  of  tube-cast  may  occur  in  any  form  of  the  disease,  and 
at  almost  any  stage.  Indeed,  all  of  the  leading  varieties  may  occur  simul- 
taneously in  one  case." 

Notwithstanding  the  admission  of  these  facts,  Tirard  closes  his  dis- 
quisition on  tube-casts  by  remarking  that  **  renal  casts  often  afford  the  best 
and  clearest  indications  of  the  nature  of  the  changes  that  are  affecting  some 
part  of  the  gland  tissue,  even  though  they  do  not  and  cannot  give  any 
clue  to  the  extent  to  which  the  whole  of  the  kidney  is  affected.*' 

Spermatozoa. — Spermatozoa  are  not  uncommonly  observed  in  the 
urine  as  the  result  of  sexual  intercourse  a  short  time  before.  Under  such 
circumstances  they  have  no  pathological  significance.  It  is  not  inconsistent 
with  health  to  find  them  present  in  the  urines  of  constipated  subjects,  the 
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straining  at  stool  causing  the  expression  of  semen  from  the  seminal  vesicles. 
They  may  also  be  found  in  true  spermatorrhoea,  following  bad  sexual 
hygiene.     Such  a  state  of  affairs  is  of  the  greatest  rarity, 

Yea«t  Fungi. — Yeast  fungi  are  sometimes  found  in  diabetic  urine  of 
acid  reaction  ;  indeed,  it  has  been  claimed  that  they  are  never  found  in  any 
other  condition.  It  is  to  be  admitted,  of  course,  that  when  urine  is  sent  to 
the  physician  in  bottles  which  have  previously  contained 
some  sugary  substance,  the  ensuing  fermentation  may 
favor  the  presence  of  the  yeast  fungus. 

Siireina*. — Sarcinae  are  found  in  the  urine  on  rare 
occasions  only.  They  are  similar  in  shape,  but  some* 
what  smaller  in  size  than  those  of  the  stomach  {sarcinte 
ventriculi).  They  are  without  special  diagnostic  signifi- 
cance. 

M icroeoeeuH  Urea', — This  is  a  non-pathogenic  organism  appearing 
in  urine  undergoing  fermenution.  It  appears  in  long,  chain*Iike  series.  It 
occurs  in  almost  pure  culture  upon  the  surface  of  the  urine. 


Fig.  146. 
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Tobefele  Bacilli* — Notwithstanding  the  comparatT\'e  rrequetic>*  of 
tuberculosis  of  tiie  urinaQ*  passages,  it  is  on  rare  occasions  only  that  the 
tubercle  bacilli  arc  discovered  in  the  urine.  Hence  it  has  been  argued  thai 
negati\'e  results  do  not  count  for  much  in  suspected  cases  of  uro-genital  tu- 
berculosis. Defident  technique  is  responsibie  ibr  tilts,  Laidlaw  has  de%  ised 
a  method  of  procedure  which  unquesliofiably  oflers  better  resulis  than  any 
thus  &r  suggested.  A  twent>'-four  hours*  spedmen  b  collected.  It  b  then 
pcnnitxed  to  stand  for  about  three  hours  for  setBinentatioii,  The  badllt  are 
more  readily  found  in  thb  than  in  a  fresh  speciaicn.  Tbe  seilflient  b  next 
collected,  and  precipitation  b  aided  still  further  by^  centrift^aliiatioa. 

The  examination  may  be  greatly  hanqiered  b>*  the  presence  of  other 
secfimcnls.     If  urates  are  present,  they  must  be  dbsolved  by  warm- 


562  THE  URINE. 

ing.  Centrifugalization  is  performed  in  a  warm  tube,  and  the  sediment  is 
spread  upon  a  warm  slide.  Any  subsequent  uratic  deposit  is  gotten  rid  of 
in  the  washing  processes  attending  the  staining. 

Phosphatic  deposits  are  eliminated  by  the  addition  of  a  few  drops  of 
acetic  acid. 

Oxalate  of  lime  presents  a  more  serious  obstacle.  To  get  rid  of  this, 
spread  two  slides  with  a  thick  layer  of  sediment.  When  they  are  dry,  rub 
them  together  to  thin  down  the  film.  Heating  over  the  flame  will  do  the 
rest. 

Pus  is  even  more  difficult  to  manage,  and  it  is  in  purulent  urines  for 
which  we  most  frequently  search  for  the  tubercle  bacillus.  For  this  diffi- 
culty, Laidlaw*  has  devised  the  following  procedure  : 

*'  To  the  pus  add  one-fourth  of  its  volume  of  liquor  potassae,  and  warm 
gently  in  a  beaker,  agitating  it.  The  pus  will  coagulate  and  then  slowly 
liquefy.  Precipitation  at  the  highest  attainable  speed  will  bring  down  a 
soft,  bulky  sediment,  at  the  bottom  of  which  the  bacilli  will  be  found." 
'*  It  is  to  be  remembered  that  too  strong  an  alkali  will  destroy  the  bacilli, 
and  it  is  sometimes  impossible  to  find  them  in  strongly  alkalinized  tubercu- 
lar pus.'* 

The  sediment  obtained  is  next  spread  on  a  glass  slide.  It  is  then 
ready  for  staining  by  the  carbol-fuchsin  method.  The  first  drying  should 
be  spontaneous,  without  any  warming.  Fixation  by  heat  of  a  Bunsen 
burner  follows.  The  specimen  is  next  covered  with  the  carbol-fuchsin 
fluid,  placed  over  a  flame,  and  permitted  to  simmer  gently  for  two  minutes. 
"  Pour  off"  the  fuchsin  and  immerse  the  slide  in  the  nitric-acid  solution,  in 
which  it  loses  all  its  red  color.  The  time  in  this  solution  will  vary  with  the 
stain,  and  must  be  judged  by  experience.  Generally,  twenty  to  thirty  sec- 
onds will  suffice.  Immerse  again  in  water  to  wash  off"  the  excess  of  acid, 
and  cover  the  slide  with  absolute  alcohol  for  three  successive  times  of  one- 
half  minute  each.  The  alcohol  decolorizes  the  smegma  bacillus,  which 
often  occurs  in  urine  and  is  indistinguishable  from  the  tubercle  bacillus 
when  stained  with  fuchsin.  Immerse  again  in  water  to  wash  off"  the  alco- 
hol. Next  cover  the  slide  with  the  methylene  blue  for  one  minute.  Wash 
off"  the  blue,  dry  the  slide  in  the  air  or  over  the  flame  as  desired,  place  a 
drop  of  immersion  oil  on  the  dried  film,  lower  the  immersion  lens  into  it, 
and  the  search  for  the  tubercle  bacillus  may  begin." 

Goiiococci. — The  frequency  with  which  gonorrhoeal  infection  is  re- 
sponsible for  a  variety  of  conditions  makes  the  discovery  of  the  gonococ- 
cus  in  urethral  discharges  a  matter  of  great  importance.  These  micro- 
organisms stain  very  readily  in  the  basic  dyes,  as  gentian-violet,  fuchsin, 
and  methylene  blue.     The   latter  stain  is   generally  regarded  as  the  most 
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^satisfactory,  although  the  cocci  do  not  take  it  as  readily  as  they  do  the 
others.  It  is  distinguished  from  other  organisms  having  similar  staining 
reactions  in  its  failure  to  stain  by  the  Gram  method.  The  suspected  dis. 
charge  is  placed  on  a  cover-slip,  fixed  by  heat,  and  stained  with  methylene 
blue.  This  stains  the  gonococci  and  the  nuclei  of  the  pus-cells  blue.  The 
former  appear  as  biscuit-  or  kidney -shaped  bodies  in  the  pus-corpuscles. 
The  Gram  method  of  staining  requires  careful  attention  to  detail  to  ensure 
its  success.  It  is  as  follows  :  The  cover-glasses  are  placed  in  aniline-water 
gentian-violet  solution  for  a  couple  of  minutes,  and  then  in  iodine  potassium 
iodide  solution  (iodine,  i.o;  potassium  iodide,  2.0;  water,  300.0)  Next, 
the  specimen  is  decolorized  in  alcohol,  rinsed  in  water,  dried  and  mounted. 
Bacteria  stained  by  this  method  assume  a  bluish-black  color.  Gonococci 
are  decolorized. 

The  micro-organisms  of  suppuration,  streptococci  and  staphylococci 
may  appear  in  the  urine  in  connection  with  suppurative  conditions  in  the 
urinary  tract.  Their  identity  cannot  be  established  with  certainty,  except- 
ing by  culture  methods. 

The  typhoid  bacillus  is  present  in  the  urine  in  from  twenty  to  thirty  per 
cent,  of  the  cases  of  typhoid  fever.  At  times  they  may  be  so  numerous  as 
to  assume  a  diffuse  cloudiness. 

Disturbances  of  Micturition. 

The  disturbances  of  micturition  include  the  following : 

1.  Simple  irritability  of  the  bladder. 

2.  Increased  frequency  of  micturition. 

(a)  The  frequency  of  quantity. 

(b)  The  frequency  of  irritability. 

3.  Painful  urination. 

4.  Retention  of  urine. 

5.  Difficult  urination. 

6.  Incontinence  of  urine. 

I.  Simple  Irritability  of  the  Bladder.— Irritability  of  the 
bladder  usually  originates  from  disease  of  that  organ.  Nevertheless,  it 
may  arise  from  other  than  urinary  causes.  The  influence  of  nervous  causes 
in  this  respect  is  not  sufficiently  recognized.  Just  as  diarrhoea  may  be 
occasioned  by  mental  strain  or  excitement,  so  may  irritable  bladder  result 
from  the  same  cause.  Unconscious  imitation  produces  some  cases.  Thus, 
Fenwick  relates  the  case  of  a  student  who  was  in  the  habit  of  walking  to ' 
the  hospital  with  a  companion  who  was  obliged  to  stop  at  short  intervals  to 
urinate.  Gradually  the  desire  to  imitate  the  sufferer  became  so  strong  that 
a  nervous  irritability  of  the  bladder  was  established,  and  the  companion- 
ship was  forced  to  be  discontinued. 
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Cases  may  also  originate  in  the  gastro-intestinal  canal,  especially  due 
to  overloading  of  the  large  intestines,  lesions  of  the  rectum  and  anus,  and 
seat-worms. 

The  influence  of  lesions  of  the  external  genitals  in  the  production  of 
vesical  irritability  is  well  known,  and  it  includes  such  causes  as  strictured 
urethra,  retention  of  smegma  and  phimosis  in  the  male,  and  papillomata 
and  other  tumors  of  the  urethra  and  various  vaginal  lesions  in  the 
female. 

2.  Increased  Frequency  of  Micturition.— (tf)  The  Frequency 
of  Quantity. — **  Frequency  of  urination  *'  is  a  relative  term,  as  what  is 
frequent  for  one  individual  may  be  normal  for  another.  In  any  case,  then, 
it  is  important  to  determine  the  normal  standard  for  the  individual.  Some 
persons,  by  reason  of  the  peculiarities  of  their  occupations,  are  obliged  to 
retain  urine  for  unusually  long  intervals ;  hence,  they  train  their  bladders 
to  empty  themselves  at  rare  intervals.  Some  are  possessed  of  capacious 
bladders,  and  hence  may  readily  get  along  comfortably  by  urinating  only 
twice  daily.  The  usual  frequency  accepted  as  normal  is  four  to  five  times 
daily. 

The  *•  frequency  of  quantity  *'  presents  exactly  the  same  clinical  indi- 
cations as  polyuria,  and  the  reader  is  referred  to  the  paragraphs  which 
treat  of  this  subject.  The  following  diagnostic  table,  quoted  from  Fenwick, 
is  herewith  appended  :* 

The  Frequency  of  Quantity. 

(Much  urine,  which  is  passed  often.) 

High  s.  g.  r  Sugar. 

No   sugar,    but   extreme 

thirst. 
Albumin  with  casts,  but 
I^w  s.  g.  J        without  pus  or  residual 

unne. 


Persistent  excess.  - 


Transient  excess 
(usually  diur- 
nal). 


\   Low  s.  g. ,  clear.     J 


f  Diabetes  mellitus. 
Diabetes  insipidus. 

Chronic  Bright' s  disease, 
such  as  granular  kidney, 
amyloid  kidney  of  ad- 
vanced scrofulous  or  sjrph- 
ilitic  affections. 

Back  renal  pressure  from 
prostatic  atony  or  direct 
renal  irritation  of  prostatic 
i       origin. 

(a)  Sexual  excess  or  debility  (usually  without  inflamma- 
tion).    Dietetic  idiosyncrasy,  tea,  beer,  etc. 

(b)  Hypochondriasis,  hysteria,  nervousness. 


No    albumin,   but    with 
residual  urine. 


{b)  The  Frequency  of  Irritability.— It  may  be  stated,  in  a  general 
way,  that  frequent  urination  from  irritability  of  the  bladder  originates  in  two 
classes  of  cases,  (i)  in  which  abnormal  composition  of  the  urine  is  the 
cause,  and  (2)  those  arising  from  inflammatory  and  other  lesions  of  the 
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urinary  apparatus.  Urioe  of  normal  composition  is  the  natural  stimulus 
of  the  bladder  to  contraction.  The  influence  of  unusually  dilute  urine  in 
promoting  abnormal  frequency  does  not  seem  to  be  well -recognized  clinic- 
ally, and  yet  every  practitioner  has  observed  cases  in  which  the  temporary 
lowering  of  the  urinary  specific  gravity  has  caused  frequent  emptjnng  of  the 
bladder. 

Of  the  abnormal  urinary  constituents  capable  of  producing  undue 
frequency,  those  worthy  of  especial  note  include  pus,  blood-clots,  urates, 
uric  acid,  phosphates,  and  oxalate  of  calcium  crystals.  Blood  is  not  in- 
cluded in  this  list,  for  there  is  no  evidence  to  prove  that  the  simple  admix- 
ture of  blood  with  the  urine  is  capable  of  disturbing  micturition.  That 
hiematuria  is  frequently  associated  with  disturbed  urination  is  undoubted  ; 
but  in  nearly  all  of  these  cases  the  undue  frequency  may  be  demonstrated 
to  be  due  to  the  irritation  of  blood-clots^  or  to  the  lesion  giving  rise  to  the 
ha:morrhage.  If  the  blood  is  decomposed,  it  is  an  entirely  diflfcrent  matter, 
for  it  then  becomes  a  local  irritant,  ev^en  to  the  extent  of  inducing  altera- 
tions in  the  bladder  epithelium. 

In  most  of  the  cases  in  which  urinary  frequency  is  associated  with 
lesions  of  the  kidneys,  as  pyelitis,  cystoscopic  examination  has  shown  that 
irritation  of  the  walls  of  the  bladder  surrounding  the  ureteral  orifice  or 
orifices  is  excited  by  the  passage  of  the  pathological  urine.  It  is  usually 
claimed  that  the  urinary  irritability  in  such  cases  is  reflex, — a  theory  that  is 
untenable  in  view  of  the  cystoscopic  findings.  The  diagnosis  of  these  cases 
of  urinary  irritability,  with  pyuria,  is  based  upon  the  principles  already 
stated  w  hen  treating  of  the  subject  of  pyuria,  the  microscope  playing  an 
important  part  in  furnishing  the  necessary  data. 

The  irritabtlit>'  arising  from  well-marked  cases  of  cystitis  is  usually 
readily  recognized  by  the  positive  symptoms  present,  including  the  alkaline 
urine,  the  large  quantities  of  pus,  the  presence  of  triple  phosphates,  and  the 
history  of  a  cause  capable  of  producing  cystitis. 

Other  bladder  lesions  may  also  produce  this  symptom,  and  these  in- 
clude 

i.  Stone. 

ii.   Malignant  disease, 
iii.  Papilloma  of  the  bladder, 
iv.  Ulceration  of  the  bladder. 

Lesions  of  the  urethra  capable  of  producing  this  symptom  include : 
i.  Gonorrhoea, 
ii.  Stricture. 
iii»   Prostatitis. 
iv.   Enlarged  prostate. 

Fenwick  has  tabulated  the  subject  of  the  frequency  of  irritability  as 
follows  : 
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,  Without  obstruc- 
tion to  the  stream. 


2.  With  obstruction 
to  the  stream. 


The  Frequency  of  Irritability, 
(Little  water,  which  is  passed  often. ) 

Without  pus.  X   Blood,  lithiasis,  phosphaturia,  oxaluria,  djrspepsia. 

I  Various  irritants  in  renal  pelvis  and  ureter,  e.g,^ 
stone,  tubercle.  Movable  kidney.  Cystitis  of 
all  grades.  Catarrhal  or  tubercular  ulceration 
of  the  bladder.     Hard  cancer. 

Micturition  reflex  excited  by  transient  inflamma^ 
tion  or  congestion  of  the  prostatic  M.  M.,  e.g, , 
gout,  catarrhal  prostatitis.  Masturbation,  pros- 
tatic tubercle  and  stone. 

Stone,  stricture  (6  F  gauge),  prostatitis,  atony 
(low  degree),  rare  bladder  stammerers,  Tasca- 
cular  growths  of  urethra  in  the  female. 

Enlarged  and  congested  prostate  without  much 
residual  urine. 

Enlarged  prostate  with  residual  urine.  Cancer  of 
the  prostate. 


b.  With  pus. 


.  With    prostati 
threads  of  pus. 


Diurnal. 

Nocturnal. 

Diurnal  and  nocturnal. 


3.  Painflil  Urination. — In  the  majority  of  cases  in  which  the  act 
of  micturition  is  painful  there  is  a  lesion,  usually  well-marked,  of  the  blad- 
der or  urethra.  These  lesions  include  cystitis,  stone  in  the  bladder,  tumors 
and  ulcerations  of  the  bladder,  disease  of  the  prostatic  urethra,  gonorrhoea, 
urethral  stricture,  urethral  caruncle,  and  urethral  chancre. 

A  special  variety  of  urinary  pain  is  tenesmus  vesicae  or  strangury.  In 
this  condition,  the  patient  has  almost  constant  desire  to  urinate,  which  is 
done  with  difficulty,  the  act  being  more  or  less  painful.  The  emptying  of 
the  bladder  gives  but  little  if  any  relief.  It  occurs  in  all  conditions,  attended 
by  marked  irritation  at  or  about  the  neck  of  the  bladder.  Its  presence  in 
dysentery  is  reflex,  from  the  spasm  of  the  anal  sphincter. 

4.  Retention  of  Urine. — Retention  of  urine  may  be  obstructive  or 
paralytic,  or  spasmodic.  The  obstructive  cases  are  due  to  stricture  of  the 
urethra,  enlarged  prostate  from  any  cause,  and  calculus  impacted  in  the 
urethra.  The  paralytic  cases  occur  in  the  course  of  any  spinal  cord  dis- 
order, in  which  the  cells  governing  the  detrusor  fibres  are  involved,  espe- 
cially, however,  in  myelitis,  locomotor  ataxia,  and  meningitis.  The  spas- 
modic cases  may  be  reflex  or  hysterical.  The  former  originate  in  inflam- 
matory affections  of  the  urethra,  cystitis,  dysentery.  In  this  connection  it 
is  well  to  direct  attention  to  the  fact  that  the  bladder  sometimes  overflows 
as  a  result  of  distention,  and  the  idea  that  the  condition  is  one  of  inconti- 
nence is  accepted.  This  is  a  very  serious  diagnostic  error,  as  it  leads  to 
erroneous  treatment.  Such  cases  can  be  diagnosed  by  palpation  of  the  pubic 
region  ;  or,  failing  in  that  for  any  reason,  the  catheter  should  be  passed. 

5.  Difficult  Urination.— This  may  be  brought  about  by  any  con- 
dition leading  to  weakness  of  the  expulsive  force  of  the  bladder,  or  by  in- 


DISTURBANCES  OF  MICTURITION.  567 

creased  resistance,  />.,  partial  obstruction  in  the  lower  urinary  tract.     Its 
causes  then  are  those  of  retention,  but  existing  in  less  degree  of  severity. 

6.  Incontinence  of  Urine. — The  causes  of  urinary  incontinence 
may  best  be  presented  in  the  following  table : 

(a)  Spinal  cord  affections  in  which  the  centre  for  the  vesical 

sphincter  is  involved, 
i.   Locomotor  ataxia, 
ii.  Ataxic  paraplegia, 
iii.  Acute  and  chronic  transverse  myelitis, 
iv.  Disseminated  sclerosis, 
v.  Spinal  meningitis, 
vi.  General  paralysis  of  the  insane, 
vii.  Meningeal  and  intra-spinal  haemorrhage. 

(b)  Affections  in  which  unconsciousness  or  defective  cerebration 

is  a  prominent  feature. 

i.  Apoplexy. 

ii.  The  typhoid  state, 
iii.  Coma  from  any  cause, 
iv.  Sunstroke. 

V.  Shock, 
vi.  Some  cases  of  insanity  and  imbecility. 

(c)  Affections  characterized  by  abnormal  or  perverted  muscular 

action, 
i.  Chorea, 
ii.  Epilepsy, 
iii.  Tetanus. 

(d)  Reflex  irritation. 

i.  Ascarides. 
ii.  Phimosis. 

(e)  Local  weakness  of  the  sphincter  ani. 

i.  From  sexual  excesses, 
ii.   Prostatitis. 

(f)  Changes  in  the  urine. 

i.   Hyperacidity, 
ii.  Presence  of  crystalline  sediments. 

(g)  Conditions  throwing  unusual  strain  upon  the  vesical  sphincter. 

i.  Vomiting, 
ii.  Coughing. 


CHAPTER    XV. 
THE  KIDNEYS. 

Position  of  tlie  Kidneys.— The  kidneys  lie  in  the  posterior  por- 
tion of  the  abdominal  cavity  to  either  side  of  the  median  line,  and  on  a 
level  with  the  last  dorsal  and  the  upper  two  or  three  lumbar  vertebrae. 
Their  upper  extremities  are  beneath  the  eleventh  and  twelfth  ribs.  The 
upper  extremity  of  the  right  kidney  is  in  relation  in  front  with  the  duo- 
denum and  the  commencement  of  the  transverse  colon ;  that  of  the  left 
with  the  descending  colon.  The  right  kidney  is  in  contact  above  with  the 
liver ;  the  left  with  the  spleen.  They  are  rendered  difficult  of  access  from 
the  front  by  reason  of  the  overlying  abdominal  viscera,  and  behind  by  the 
surrounding  adipose  tissue  and  the  large  mass  of  the  sacro-spinalis  muscle. 
Tlie  Sigrns  and  Symptoms  of  Renal  Disease.— The  clinical 
study  of  diseases  of  the  kidneys  presents  certain  features  not  found  in  the 
investigation  of  disorders  of  other  viscera,  in  that  the  majority  of  the  symp- 
toms are  not  referred  directly  to  the  kidneys,  while  others  are  not  experi- 
enced by  the  patient,  and  are  discoverable  by  special  methods  of  examina- 
tion. Their  investigation,  therefore,  requires  a  study  of  practically  the 
entire  body  in  addition  to  an  examination  of  the  physical  condition  of  the 
organs  themselves  and  the  manner  in  which  they  perform  their  functions. 

Among  the   conditions   occurring   in    other   tissues,  and  which    are 
closely  related  to  renal  disorders,  may  be  enumerated 
Cardio-vascular  disease. 
Headache. 
Uraemia  {so-called). 
Convulsions. 
Coma. 
Retinitis  albuminurica. 
Dropsy. 

Paroxysmal  dyspnoea. 
To  these  may  be  added  the  symptoms  referable  directly  to  the  organs 
themselves  : 

The  changes  found  in  the  urine  by  chemical  and  microscopical 

examination  ;  and 

The  physical  conditions  discoverable  by  inspection,  palpation  and 

percussion. 

The  headache,  uraemic  symptoms,  retinitis,  etc.,  will  be  found  studied 

/;/  extenso  in  the  sections  devoted  to  the  special  considerations  of  headache, 

ursemia,  ocular  conditions,  etc.,  respectively.     So  we  proceed  at  once  to  a 
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consideration   of  the  physical  examinations  of  the  kidneys  by  inspection ^ 

palpation,  and  percussion. 

1.  Iiispectioii. — Inspection  can  be  of  no  use  in  the  study  of  renal 
diseases  excepting  in  such  cases  as  happen  to  be  attended  by  unusually 
great  enlargements.  In  most  of  these  the  character  of  the  disease  has 
been  determined  by  other  means  {palpation)  lon^  before  the  growth  be- 
comes evident  to  ins|>ection.  An  exception  may  be  made  to  perinephritis 
and  perinephritic  abscess,  In  which  conditions  there  may  be  early  bulging, 
associated  with  redness  and  cedema  of  the  overlying  skin.  Sometimes,  too, 
in  these  cases  there  will  be  associated  fluctuation,  and  the  constitutional 
and  local  symptoms  of  suppuration,  including  chills,  fever,  and  pain. 

2.  Falimtliiii. — The  value  of  palpation  in  the  diagnosis  of  renal 
enlargements  and  misplacements  has  been  greatly  underrated.  Notwith- 
standing the  views  of  many  physicians »  the  kidneys  may  be  studied  by  pal- 
pation, if  care  be  taken  in  practising  it.  Bimanual  manipulation  is  neces- 
sary. The  patient  should  He  on  the  side  opposite  to  the  kidney  under 
examination,  with  the  thighs  flexed  on  the  abdomen  and  the  muscles  thor- 
oughly relaxed.  One  hand  of  the  examiner  is  next  placed  upon  the  back 
below  the  last  rib  and  outside  the  lumbar  muscles.  The  other  hand  is 
placed  on  the  abdomen  in  front,  and  opposite  the  other  hand.  Simultaneous 
pressure  and  manipulation  are  now  made  with  the  hands,  and  the  kidney 
sought  for  is  readily  brought  under  the  touch  of  the  examining  fingers. 
Care  should  be  taken  that  the  stomach  and  colon  are  empty. 

Musscr  suggests,  as  a  most  excellent  position  for  palpating  the  kid- 
neys, standing  and  leaning  over  the  back  of  a  chair,  with  the  hands  resting 
upon  the  seat  of  the  same,  supporting  the  trunk.  In  this  position  the  ab- 
dominal muscles  are  well -relaxed,  and  the  kidneys  fall  forw^ard  by  gravity, 
if  their  ligaments  are  at  all  relaxed. 

Palpation  enables  us  to  discover  the  presence  of 

(a)  Renal  displacements. 

(b)  Renal  enlargements, 

(a)  Renal  Displacements ;  Floating  Kidney ;  Wandering  Kid- 
nay  ;  Nephroptosis,— This  is  a  condition  occurring  with  remarkable  fre- 
quency. If  physicians  were  as  active  as  the  gynaecologists  with  their 
'*  educated  touch,**  it  w^ould  probably  be  found  to  be  as  common  as  the 
much'talkcd-of  prolapsus  uteri.  There  can  be  no  question  that  many  of 
the  obscure  symptoms  of  invalided  women  are  due  to  it  and  associated  dis- 
placement of  abdominal  viscera;  indeed,  I  might  also  say  that,  in  all  proba- 
bilit>%  careful  examination  would  show  that  pelvic  displacements  arc  not  un- 
commonly associated  with  this  condition  of  the  kidney. 

Nephroptosis  may  be  either  congenital  or  acquired.  The  congenital 
condition  is  the  more  rare  of  the  two,  and  is  due  to  the  formation  of  a  true 
mesentery  for  the   kidney.     The  acquired  variety  occurs  with  especial  frc- 
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quency  in  women  with  relaxed  abdominal  walls,  and  who  have  had  several 
pregnancies.  A  movable  kidney  is  readily  discernible  by  palpation  as  a 
movable,  slippery  tumor.  It  presents  the  characteristic  kidney-shape. 
The  right  is  affected  more  frequently  than  the  left.  The  tumor  may  be 
found  in  any  portion  of  the  abdominal  cavity,  and  even  in  the  pelvis.  The 
position  normally  occupied  by  that  kidney  is  found,  by  inspection,  to  be  less 
full,  and,  on  palpation,  to  be  less  resistant  than  the  opposite  side.  Manipu- 
lation readily  restores  the  organ  to  its  normal  position,  causing  the  tumor  to 
disappear.  Pressure  upon  it  gives  rise  to  a  peculiar  pain  or  sickening  sensa- 
tion, which  is  more  marked  during  the  menstrual  periods.  In  some  cases,  it 
is  possible  to  feel  the  pulsation  of  the  renal  artery  in  the  hilus  of  the  kidney. 
{b)  Renal  Enlargements. — ^These  include  : 
i.  Renal  abscess. 

ii.  Haemorrhagic  infarcts. 

iii.  Malignant  tumors  (particularly  sarcoma). 

iv.  Renal  hypertrophy. 

V.  Pyonephrosis. 

vi.  Hydronephrosis, 
vii.  Cysts. 

I.  Simple  cysts. 
«.  Dermoid  cysts. 
iii.  Hydatid  cysts. 
Let  us  first  consider  the  characteristics  by  which  we  recognize  kidney- 
enlargements  in  general ;  after  which  it  will  be  in  order  to  study  the  char- 
acteristics of  individual  cases. 

Renal  tumors  in  general  start  well  forwards  in  the  lumbar  region,  ex- 
tending thence  upwards  into  the  hypochondrium,  and  backwards  towards 
the  spinal  column,  forwards  to  the  umbilicus,  and  downwards  to  the  iliac 
crest.  A  hollow  can  usually  be  felt  between  the  upper  margin  of  the  tumor 
and  the  costal  margin,  a  most  important  point,  as  it  serves  to  differentiate 
tumors  of  the  left  kidney  from  those  of  the  spleen.  They  are  always  situ- 
ated behind  the  colon,  another  important  point  for  differentiation,  as  splenic 
tumors  are  always  in  front  of  the  colon.  When  the  colon  is  well  distended 
there  is  no  difficulty  in  its  recognition.  Sometimes,  however,  it  extends 
across  the  renal  tumor  as  a  thickened  cord,  thus  giving,  on  palpation,  the 
impression  that  there  are  two  tumors  instead  of  one.  If  any  other  than 
the  above-mentioned  data  are  needed  to  differentiate  renal  from  splenic  tu- 
mors, we  have  the  shape  to  guide  us,  those  of  the  kidney  presenting  a 
rounded  anterior  margin,  those  of  the  spleen  having  a  sharp-notched  edge. 
Splenic  tumors  rarely  cause  enlargements  behind,  but  push  forwards.  While 
respiratory  mobilit>^  is  to  be  regarded  as  contraindicating  the  presence  of 
renal  tumor  as  a  rule,  it  must  be  remembered  that  these  have  some  slight 
motion  during  respiration.    . 
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The  individual  enlargements  of  the  kidney  now  come  up  for  consider- 
ation. 

i.  Abscess. — Abscess  of  the  kidney  presents  a  rounded,  possibly 
fluctuating  enlargement^  associated  with  some  fullness  of  the  loins.  The 
affected  kidney  is  tender  ;  indeed,  may  be  painful.  Microscopical  examin- 
ation usually  discovers  the  presence  of  piTS  and  biood  in  the  urine.  The 
constitutional  symptoms  of  suppuration  are  usually  present  One  of  the 
prominent  causes  of  renal  abscess  being  tuberculosis,  the  urine  should  be 
examined  for  the  presence  of  tubercle  bacilli. 

ii.  Hsemorrhagic  infarcts  are  of  sudden  onset,  and  are  especially 
apt  to  occur  in  ♦association  with  a  septic  disorder,  especially  malignant  en- 
docarditis. 

iii.  Malignant  tumors  present  a  nodular  feel.  They  are  accom- 
panied by  severe  pain,  and  not  infrequently  by  hiematuria,  which  may  be 
produced  by  a  very  slight  traumatism^ 

iv.  Renal  Hypertrophy. 

v.  Pyonephrosis  presents  a  tense,  smooth,  globular  tumor,  with  fluc- 
tuation. Tenderness  is  absent.  Pus  is  discharged  copiously  In  the  urine 
from  time  to  time,  such  discharges  being  attended  by  a  corresponding  re- 
duction in  the  size  of  the  tumor. 

vi.  Hydronephrosis  is  due  to  obstruction  of  the  corresponding  ure- 
ter, damming  the  urine  back  in  the  pelvis  of  the  kidney,  virtually  transform- 
ing that  organ  into  a  cyst.  The  pressure  thus  generated  leads  to  glandular 
atrophy.  The  tumor  produced  presents  the  same  physical  characteristics 
as  pyonephrosis.  There  is  absence  of  fever,  however  The  tumor  sub- 
sides rapidly,  sometimes  in  association  with  an  unusually  free  passage  of 
urine,  due  to  the  relief  of  the  obstruction,  to  reappear  on  its  renewal.  In 
doubtful  cases  the  tumor  may  be  aspirated,  when  there  will  be  drawn  a 
turbid  fluid  containing  epithelial  cells.  The  intermittency  of  some  cases 
of  hydronephrosis  may  lead  to  the  mistaken  diagnosis  of  wandering 
kidney. 

3.  PercusHioii. — As  a  means  of  investigating  the  physical  condition 
of  the  kidneys,  percussion  is  not,  in  view  of  the  anatomical  conditions  pre- 
vailing, apt  to  give  satisfiictor}'  results.  The  kidneys  lie  upon  the  sacro- 
lumbalis  muscles,  which  have  a  large  bulk,  so  that  percussion  can  with  dif- 
ficulty differentiate  what  IS  muscle  and  what  is  dullness  of  the  organs.  It  is, 
however,  of  great  value  in  determining  the  relationship  of  a  distended  colun 
to  a  tumor  under  examination, — a  very  important  point,  as  already  stated. 
Percussion  is  favored  by  having  the  patient  lie  face  downwards,  with  pil- 
lows under  the  abdomen,  thus  throwing  the  lumbar  region  well  upwards. 
A  result  is  only  possible  when  forcible  blows  are  delivered,  and  plexor  and 
pleximeter  are  employed.  Better  results  will  be  obtainable  if,  instead  of 
endeavoring  to  delimit  the  kidneys,  the  examiner  direct  his  entire  attention 
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to  determining  the  angle  between  the  right  kidney  and  liver  dullness  on  one 
side  and  that  of  the  splenic  and  left  kidney  dullness  on  the  other. 

Pain  in  Diseases  of  the  Urinary  Apparatus. — Pain  is  not  a 
prominent  feature  in  the  majority  of  cases  of  renal  disease.  This  view  is 
in  direct  contradiction  to  ideas  prevalent  among  the  laity,  who  are  inclined 
to  attribute  pain  in  the  back  to  disease  of  these  organs.  Backache  is,  in 
the  majority  of  cases,  dependent  upon  lumbago.  Still,  there  are  numerous 
exceptions  to  this  statement.  Sometimes  there  occurs  a  dull,  aching  pain, 
aggravated  on  movement,  usually  bilateral,  and  associated  with  some  sense 
of  weight  and  oppression,  as  symptomatic  of  renal  disease.  In  the  majority 
of  cases  in  which  it  occurs  its  presence  is  overshadowed  by  other  phenom- 
ena, so  that  it  ofttimes  fails  of  recognition.  The  general  rule  governing 
the  production  of  pain  from  kidney  disease  may  be  stated  as  follows  : 
Lesions  which  cause  rapid  distention  of  the  capsules  of  the  organs,  or  which 
irritate  the  lining  membrane  of  the  renal  pelves,  produce  pain.  It  is,  then^ 
the  situation  and  mode  of  growth  of  the  lesion,  rather  than  the  character 
of  the  latter,  that  is  the  pain-producing  factor.  At  the  same  time,  it  must 
be  remembered  that  certain  conditions  are  far  more  likely  to  produce  pain 
than  others.  These  include  calculus,  malignant  disease,  and  tuberculosis. 
But  if  they  progress  slowly,  so  as  not  to  suddenly  distend  the  capsule,  it 
is  possible  for  the  secreting  structures  of  the  kidneys  to  be  entirely  disor- 
ganized without  any  pain  whatever. 

The  diseases  included  under  the  generic  term  "  Bright's  disease  *'  are 
not  attended  by  pain  because  the  pathological  changes  cause  no  capsular 
distention.  Acute  nephritis,  by  reason  of  the  rapid  swelling  of  the  organs 
affected,  is  usually  painful. 

Unilateral  renal  pain  is  sometimes  observed.  It  may  be  de- 
scribed as  situated  in  the  back  over  the  region  of  the  kidney,  or  deep  in 
the  abdomen  to  one  side  of  the  median  line,  and  just  below  the  level  of 
the  umbilicus.  In  the  vast  majority  of  instances  it  indicates  the  side  af- 
fected. But  exceptions  have  been  observed  in  which  the  pain  is  referred  to 
the  sound  kidney.  Such  exceptions  are,  however,  not  so  frequent  as  they 
appear  to  be  ;  for  it  has  been  demonstrated  that  the  so-called  sound  kidney 
was  the  seat  of  a  lesion  capable  of  exciting  pain. 

The  usual  pain  of  malignant  disease,  when  present,  is  constant.  When 
the  lesion  has  involved  the  pelvis,  that  fact  is  indicated  by  the  radiation  of 
the  pain  along  the  corresponding  ureter  to  the  bladder,  and,  it  may  be,  to 
the  thigh  or  sole  of  the  foot. 

Paroxysmal  pains  attend  the  passage  of  a  calculus  from  the  pelvis 
of  a  kidney  along  the  ureter  to  the  bladder, — renal  colic.  The  pain  is  re- 
ferred to  a  line  extending  from  the  kidney  to  the  side,  and  forwards  and 
downwards  to  the  region  of  the  bladder.  As  a  rule,  the  suffering  is  atro- 
cious.    It  seems  to  stand  in  inverse  ratio  to  the  capacity  of  the  ureters.      It 
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is  due  not  only  to  the  actual  irritation  of  the  passage  of  the  calculus,  but 
also  to  the  damming  back  of  the  urine.  In  severe  cases  the  pain  may  ex- 
tend into  the  testicle  and  end  of  the  penis.  Blood  is  found  in  the  urine  as 
a  rule.  Attacks  simulating  renal  colic  may  be  produced  by  obstruction  of 
the  ureter,  by  a  blood- clot,  a  portion  of  detached  tumor,  or  hydatid  cyst. 
Renal  calculus  is  sometimes  accompanied  by  a  steady  pain,  situated  on 
either  side  of  the  abdomen,  opposite  the  brim  of  the  j^elvis. 

Pains  simulating  those  of  renal  colic  sometimes  occur  in  gout,  and  are  due 
to  the  irritation  of  particles  of  uric  acid  passing  along  the  ureters.  It  is  said, 
also,  that  they  may  result  from  tlie  irritation  of  pus  or  blood  in  the  urine. 

A  rare  painful  condition  of  the  kidney  is  the  so-called  neuralgia  of 
the  kidneys.  It  is  said  to  be  produced  by  malaria,  gout,  lead-poisoning, 
and  antemia.  Such  cases  are  often  reported  by  physicians,  but,  as  a  matter 
of  fact,  the  majority  are  examples  of  diagnostic  errors.  As  skill  in  investi- 
gating disease  increases,  they  will  be  reported  with  decreasing  frequency. 

The  only  certain  renal  neuralgia  is  the  ftcfihritic  crists  of  locomotor 
ataxia.  The  pains  resemble  those  of  calculus  ;  but  harmaturia  is  absent, 
and  the  patient  presents  the  absent  knee-jerks,  the  Argyll-Robertson  pupils, 
and  the  other  characteristic  symptoms  of  tabes. 

Synopsis  of  the  Symptomatology  and  CMnical  Course 
of  the  More  Common  Diseases  of  the  Kidneys. 

1.  Cougestiou  of  the  Kidneyn. 

Congestion  of  the  kidneys  may  be  acihc  or  passhe, 
{a)  Active  congestion  of  the  kidneys  can  be  separated,  clinically, 
from  acute  nephritis  only  with  the  greatest  difficulty^,  because  it  constitutes 
the  initial  stage  of  that  disease.  It  is  therefore  hard  to  determine  where 
one  ends  and  the  other  begins.  Etiological  factors  afford  an  important 
diagnostic  clue,  especially  when  considered  with  reference  to  associated 
symptoms  and  conditions.  The  causes  include  the  Irritation  of  poisons  in- 
troduced from  without,  as  cubebs,  copaiba,  cantharides,  turpentine  and 
quinine,  and  the  elimination  of  toxic  substances  formed  within  the  body,  as 
from  the  disturbed  metabolism  of  pregnancy,  and  in  many  of  the  infectious 
diseases.      It  may  also  result  from  irritation  of  the  lower  urinary  tract. 

The  symptoms  in  many  instances  arc  of  the  most  indefinite  character, 
including  mainly  the  urinar)'  changes.  Sometimes,  however,  the  patient  com- 
plains of  discomfort  in  the  back.  The  urine  is  diminished,  though  rarely 
to  an  alarming  e.vtent.  as  in  acute  nephritis.  It  always  contains  more  or 
less  blood,  though  usually  the  quantity  of  that  substance  is  small.  It  is 
albuminous,  though  usually  to  but  slight  degree.  Casts  are  generally  dis- 
coverable, and  include  the  hyaline,  granular  and  blood  varieties.  Dropsy 
is  never  present.  We  rely  upon  the  last-named  fact  to  dififerentiate  it 
from  acute  nephritis.     It  will  be  seen  from  the  above  statements  that  active 
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renal  congestion  is  never  a  primary  affection,  excepting  in  those  instances 
in  which  it  constitutes  the  initial  stage  of  acute  nephritis. 

{b)  Passive  Congestion  of  the  Kidneys.— This,  likewise,  is  a  sec- 
dndary  condition,  being  the  result  of  diseases  which  impede  the  return  flow 
of  venous  blood,  and  which  include  especially  heart  diseases  with  ruptured 
compensation,  pulmonary  emphysema,  cirrhosis  of  the  liver,  thrombosis  of 
the  renal  veins,  and  tumors  obstructing  the  ascending  vena  cava.  Clinically, 
the  presence  of  passive  congestion  of  the  kidneys  is  determined  by  great 
diminution  in  the  daily  quantity  of  urine  in  conjunction  with  one  of  the 
causes  above  named.  Usually,  the  urine  is  dark  in  color  and  of  high  spe- 
cific gravity.  It  may  or  may  not  be  albuminous.  Blood  may  be  discov- 
ered in  some  cases.  It  is  not  uncommon  to  find  the  liver  enlarged  from 
passive  congestion.  From  actual  organic  disease  of  the  kidneys  associated 
with  heart  disease,  it  is  to  be  differentiated  by  the  relatively  small  amount 
of  albumin,  the  high  specific  gravity,  and  the  presence  of  hyaline  and 
granular  casts  only. 

2.  Acute  Nephritis;  Acute  Brig^ht's  Disease. 

The  most  frequently-observed  cause  of  acute  nephritis  is  exposure  to 
cold,  especially  in  those  addicted  to  excessive  use  of  alcohol.  Of  late 
there  has  been  a  growing  tendency  to  underestimate  the  importance  of  this 
cause  by  persons  who  claim  that  the  relationship  is  a  theoretical  one  only. 
Such  skepticism  has  actual  experience  to  show  its  fallacies,  for  in  most  of 
the  cases  of  acute  nephritis  the  history  of  exposure  is  undoubted.  So  far 
as  we  can  determine,  alcohol  of  itself  is  unable  to  produce  acute  nephritis. 
The  next  cause  in  order  of  frequency  is  the  poisons  of  the  acute  infectious 
fevers,  notably  scarlatina,  typhoid  fever  and  diphtheria.  The  persistent 
albuminurias  of  pregnancy  are  almost  certainly  due  to  acute  nephritis. 
Some  few  cases  follow  extensive  .lesions  of  the  skin. 

The  initial  symptoms  include  such  constitutional  disturbances  as  rigor 
succeeded  by  fever,  in  which,  however,  the  temperature  rarely  goes  above 
103°  F.,  pain  in  the  back,  nausea  and  vomiting.  The  urinary  secretion  is 
early  affected,  as  exhibited  by  its  diminished  quantity,  high  specific  gravity, 
smoky  color,  and  the  large  proportion  of  albumin  which  it  contains. 
Dropsy  appears  early,  and  may  be  the  first  symptom  to  which  the  patient 
attaches  more  than  a  passing  importance.  Usually  the  patient  is  more  or 
less  anaemic.  The  dropsy  first  asserts  itself  about  the  eyelids,  later  spread- 
ing over  the  entire  body.  Not  infrequently  the  serous  cavities,  as  the 
pleunt  and  the  peritoneum,  are  extensively  involved.  Physical  examina- 
tions of  the  patient  should  be  repeated  regularly,  for  it  may  happen  that  the 
effusions  in  the  serous  cavities  may  be  disproportionately  great,  and  other- 
wise escape  observation.  The  urine,  besides  being  highly  albuminous,  is 
found  microscopically  to  contain  blood-cells,  urinary  epithelium,  and  hya- 
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line,  blood  and  epithelial  casts.  The  daily  quantity  of  urea  excreted  is 
much  below  the  normal.  Cardiiic  compiicatiom  are  not  common.  Excep- 
tionally, acute  dilatation  may  set  in  and  lead  to  a  fatal  issue.  As  a  rule» 
vascular  tension  is  increased  ;  in  which  case,  the  aortic  second  sound  will  be 
found  to  be  accentuated.  If  the  case  pursues  an  unfavorable  course,  the 
urinary  excretion  becomes  completely  suppressed,  and  the  complexus  of 
symptoms  which  we  commonly  designate  as  ursemia  appears,  and  usually 
carries  off  the  patient.  From  the  complete  clinical  picture  of  acute  ne- 
phritis as  above  presented,  variations  are  observed  in  practice.  Thus,  there 
may  be  a  slight  oedema  leading  to  the  discovery  of  the  urinary  changes  ;  or 
it  may  even  happen  that  the  latter  alone  may  be  present.  While  acute  ne- 
phritis is  always  a  serious  disease,  the  majority  of  cases  recover.  The 
prognosis  of  those  following  upon  exposure  to  cold  is  generally  regarded 
as  more  favorable  than  the  post-scarlatinal  cases.  In  the  favorable  cases, 
too  much  must  not  be  counted  upon  the  early  disappearance  of  the  albu- 
min ;  and,  again,  the  persistence  of  albuminuria  for  several  months  need  not 
be  regarded  as  a  serious  matter,  but  simply  as  a  warning  to  exercise  close 
supervision  over  the  patient's  mode  of  life. 

3«  Cbronic  ParenehymatoiiH  Neiitiritis.    Cliroiiie  Diffuse  or 
Tubal  Xefiliritis  \  Large  White  Kidney. 

This  disease  presents  some  variety  in  its  cHnical  course.  In  one  class 
of  cases  the  patient  presents  a  number  of  vague  symptoms  of  sufficient 
severity  to  warn  him  that  he  is  not  in  good  health,  and  the  real  state  of 
aflairs  is  discovered  only  when  the  urine  has  been  examined.  Usually, 
however,  anaemia  is  noted  early,  and  is  progressive  in  character.  After 
the  disease  has  continued  for  some  time,  cedema  appears,  and,  as  is  usually 
the  case  in  renal  affections,  first  involves  the  tissues  about  the  eyelids.  Like 
the  anaemia,  it  is  progressive,  and  finally  spreads  over  the  entire  body.  The 
serous  cavities  are  frequently  invaded,  though  not  usually  until  an  advanced 
stage  of  the  disease.  Throughout  the  course  of  the  disease  the  patient 
exhibits  a  tendency  to  digestive  and  respiratory  disturbances.  The  latter, 
which  are  the  more  frequently  encountered,  include  bronchitis,  catarrhal 
pneumonia,  redema  of  the  lungs,  and  pleurisy.  Serous  membrane  inflam- 
mations are  occasionally  observed.  While  all  the  symptoms  above  men- 
tioned are  highly  suggestive,  it  is  upon  the  urinary  condition  that  we  must 
base  our  diagnosis.  The  daily  quantity  of  urine  is  diminished  according 
to  the  progress  of  the  disease.  At  first  its  specific  gravity  is  normal  ;  later, 
it  becomes  low.  Albumin  is  always  present  in  large  quantity; — larger,  in- 
deed, than  in  any  other  chronic  renal  disease.  The  urea  excretion  is  les- 
sened. Microscopically,  tube-casts  of  all  varieties  are  observed,  together 
with  red-blood  cells,  leucocytes,  and  d^enerated  renal  epithelium.  Cardio- 
vascular changes  ultimately  ensue,  and  include  hypertrophy  of  tlie  heart, 
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increased  arterial  pressure,  and  general  thickening  of  the  arteries.  During 
the  later  months  of  the  disease  albuminuric  retinitis  is  not  uncommon,  and 
is  always  to  be  regarded  as  an  unfavorable  sign.  Ultimately  uraemia 
appears,  generally  taking  the  form  of  coma,  though  sometimes  the  convul- 
sive type  is  observed.  The  prognosis  of  chronic  parenchymatous  nephritis 
is  highly  unfavorable.  Some  few  cases  recover,  but  they  do  not  include 
cases  which  have  continued  longer  than  a  year  or  eighteen  months.  The 
outlook  seems  to  be  somewhat  better  in  children. 

4.  Chronic  Interstitial  Nephritis;  Gouty  Kidney;  Granular 
Kidney;  Contracted  Kidney. 

In  the  affection  bearing  the  above  designations  we  have  one  of  the 
most  common  causes  of  ill-health  in  persons  who  have  passed  the  age  of 
fifty  years.  Treacherous  in  its  onset,  its  presence  is  ofttimes  unsuspected 
until  it  has  become  well-advanced,  and  one  of  its  numerous  complications . 
has  asserted  itself  and  made  medical  attention  a  necessity.  The  causes 
leading  up  to  interstitial  nephritis  are  many  and  varied.  It  is  in  exceptional 
cases  only  that  any  one  of  them  is  alone  productive  of  the  case  in  hand. 
Predisposition  is  in  many  instances  a  powerful  factor,  as  is  evidenced  by 
the  family  tendency  to  the  disease  exhibited  by  certain  cases.  The  hered- 
ity may  be  direct,  in  that  the  disease  transmitted  thus  is  chronic  interstitial 
nephritis,  or  it  may  be  by  the  simple  inheritance  of  the  gouty  constitution, 
itself  an  important  cause  of  the  disease  under  consideration.  The  deter- 
mining causes  involve  numerous  violations  of  the  laws  of  health  as  relating 
to  eating,  drinking,  exercise,  rest  and  recreation.  Important  as  are  alco- 
holic excesses  in  the  production  of  this,  as  of  other  kidney  diseases,  I 
believe  that  excesses  in  eating,  especially  in  persons  who  lead  a  sedentary 
life,  are  much  more  so.  Nitrogenous  and  highly-seasoned  food  is  espe- 
cially hurtful.  Some  cases  of  interstitial  nephritis  exhibit  a  generalized 
arterio-sclerosis  as  their  primary  manifestation.  In  them  the  usual  cause  is 
found  in  a  life  of  great  mental  and  physical  strain  and  activity,  ofttimes 
combined  with  worry. 

No  disease  is  capable  of  as  great  a  variety  of  clinical  manifestations  or 
of  as  many  complications  as  is  chronic  interstitial  nephritis.  The  reason 
for  this  is  clear,  when  one  considers  the  widespread  vascular  changes  with 
which  it  is  practically  always  associated.  At  the  same  time,  the  lesions 
progress  so  slowly  that  the  system  accommodates  itself  to  the  new  state  of 
affairs,  and  thus  subjective  evidence  of  ill-health  is  not  manifested  until  a 
late  stage  of  the  disease.  The  essential  features  of  chronic  interstitial 
nephritis  maybe  tabulated  as  follows  : 

(a)  Urine  of  low  specific  gravity,  usually  increased  in  quantity, 

generally  containing  a  small  percentage  of  albumin  and  a  few 

hyaline  casts. 
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(b)  The  cardiovascular  changes,  as  exhibited  by  hypertrophy  of 
the    left    ventricle,    general    arterio-sclerosis,   and    increased 
intravascular  pressure. 
Subordinated  to  these^  but  commonly  present,  though  not  essential  to 
the  diagnosis,  are : 

(a)  Gastro-intestinal  disturbances,  as  exhibited  by  defective  diges- 

tion. 

(b)  General  weakness,  manifested  by  progressive  incapability  for 

mental  and  physical  work. 
Symptoms  of  the  advanced  stages  include 

(a)  CEdema  of  the  eyelids,  and  sometimes  of  the  ankles,  though 

at  no  time  of  great  amount 

(b)  Retinitis  albuminorica, 

(c)  Haemorrhages,    as    epistaxis,    cerebral    haemorrhage,    hema- 

turia. 

The  Urine. — In  the  early  stages  of  chronic  interstitial  nephritis  the  urine 
is  increased  in  quantity,  as  a  rule.  Sometimes  this  polyuria  is  well  marked, 
as  much  as  100  or  more  ounces  of  urine  being  passed  daily.  This  neces- 
sitates frequent  rising  to  urinate  during  the  night,  and  is  attended  by  more 
or  less  thirst  The  urine  is  light -yellow  in  color,  and  of  specific  gravity 
ranging  from  1005  to  1012,  This  persistent  low  specific  gravit>%  taken 
in  connection  with  the  cardio-v^ascular  changes,  is  sufficient  to  establish  a 
diagnosis  in  the  early  stages.  In  the  majority  of  cases,  albumin  is  present 
in  small  amount.  When  it  is  alleged  to  be  absent,  repeated  examinations 
will  discover  its  occasional  presence,  especially  in  urine  passed  towards  the 
close  of  the  day.  Casts  are  always  few  in  number  ;  indeed,  it  may  only  be 
after  the  examination  of  a  number  of  slides  that  they  can  be  discovered. 
They  are  always  of  the  hyaline  or  granular  type. 

The  Cardio-Vascular  Changes. — Very  early  in  all  cases  the  arteries  un- 
dergo thickening,  and  at  the  same  time  the  intravascular  tension  becomes 
increased.  This  has  its  effect  on  the  heart,  by  reason  of  which  that  organ 
undergoes  hypertrophy  in  order  to  accomplish  the  extra  work  demanded 
of  it.  With  the  advent  of  the  fully-developed  disease,  the  heart,  no  longer 
able  to  maintain  its  extra  work,  dilates,  and  we  have  evidences  of  failing 
compensation,  dyspncea,  gallop  rhythm,  etc. 

GastrO' I nUsdnal  Disturbances. — These  consist  for  the  most  part  of  loss 
of  appetite  and  discomfort  after  eating.  Occasionally  they  are  more  pro- 
nounced, and  may  constitute  the  first  phenomena  to  drive  the  patient  to  his 
physician  for  thorough  examination.  The  prominent  features  in  the  severe 
cases  include,  especially,  uncontrollable  vomiting  and  diarrhcea.  In  two 
cases  under  my  care,  severe  intestinal  haemorrhage, — one  of  them  fatal, — 
was  the  initial  symptom. 

General  Weakness, — By  reason  of  the  extensive  vascular  changes,  the 
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nutrition  of  all  tissues  must  be  impaired,  and  this  lessens  the  patient's  ca- 
pabilities for  work,  both  mental  and  physical.  Exceptionally,  no  trouble  in 
this  direction  is  experienced,  the  patient  maintaining  his  usual  pace  almost 
to  the  closing  hours  of  his  life. 

(Edema  is  less  prominent  in  chronic  interstitial  nephritis  than  in  any  of 
the  affections  classed  under  the  general  term  of  Bright's  disease.  As  already 
stated,  it  is  confined  to  slight  puffiness  about  the  eyelids  and  swelling  about 
the  ankles.  When  at  all  prominent,  it  is  due  to  the  associated  dilatation  of 
the  heart. 

Retinitis  albuminurica  does  not  appear  until  the  case  nears  its  fatal 
termination.  As  a  rule,  this  symptom  means  that  the  patient  will  die  within 
six  months,  and  it  is  very  unusual  for  the  result  to  be  postponed  more  than 
a  year  after  its  discovery.  What  is  remarkable,  every  oculist  can  tell  of 
cases  in  which  the  first  suggestion  of  the  correct  diagnosis  was  made  by 
the  ophthalmoscope. 

Hcemorrltages. — Cerebral  haemorrhage  is  a  common  means  to  the  fatal 
termination  of  interstitial  nephritis.  The  vascular  degeneration,  the  car- 
diac hypertrophy  and  the  increased  pulse-tension  make  it  so.  Haemor- 
rhages in  other  portions  of  the  body  are  probably  as  frequent,  but,  owing 
to  their  less  serious  character,  do  not  attract  the  attention  their  importance 
merits.  In  the  case  of  haemoptysis  from  this  cause,  the  great  frequency 
with  which  tuberculosis  is  the  cause  of  this  symptom  leads  to  the  failure 
to  discover  the  nephritis. 

Some  unusual  as  well  as  remarkable  respiratory  disturbances  appear 

during  the  course  of  some  cases.     They  take  the  form,  usually,  of  asthma, 

which  continues  for  a  few  days,  and   then  disappears  as  suddenly  as  it 

came. 

5.  Amyloid  or  Liardaceous  Kidney. 

Amyloid  degeneration  of  the  kidneys  never  occurs  excepting  as  the  re- 
sult of  long-standing  suppuration,  syphilis  or  bone  disease,  and  is  almost 
invariably  associated  with  similar  pathological  changes  in  other  portions  of 
the  body,  especially,  however,  in  liver,  spleen  or  intestines.  Its  diagnosis 
rests  upon  the  discovery  of  these  associated  conditions  taken  in  connection 
with  the  history  of  the  case,  for  there  is  nothing  in  either  symptomatology 
or  urinary  changes  to  separate  it  from  the  various  forms  of  Bright's  disease. 
Because  of  the  great  polyuria  in  the  early  stages,  it  may  be  mistaken  for 
interstitial  nephritis,  but  from  which  it  differs  in  that  the  cardio-vascular 
changes  are  always  absent.  Albumin  is  present  in  greater  amount  than  in 
contracted  kidney ;  but  when  the  quantity  of  urine  is  large,  its  percentage 
is  apt  to  be  very  low.  Dropsy  is  a  more  prominent  feature  in  the  later 
stages,  when  the  urine  becomes  scanty,  than  in  other  renal  affections.  The 
discovery  of  a  relatively  large  proportion  of  globulin,  as  compared  wit! 
serum  albumin,  is  regarded  as  suggestive  of  amyloid  disease.      But,  afte 
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all  that  has  been  said  from  the  dinical  side  of  the  question,  we  must  rely 
for  our  diagnosis  on  the  histor>^  of  the  case  and  the  associated  signs  and 
symptoms. 

6.  Pyeiiti»,  Fyelouepliritis  and  Hyilroiieiibro^ls. 

Pyelitis  is  an  inflammation  of  the  pelvis  of  the  kidney.  When  the 
inflammation  spreads  to  the  renal  structure,  we  caH  it  a  pyelo-nephritis  ; 
and  when,  by  reason  of  obstruction  of  a  ureter,  pus  is  dammed  up  in  the 
pelvis,  we  have  the  condition  known  as  pyonephrosis.  Inasmuch  as  two 
of  these  conditions  are  phases  of  pyehti^,  we  shall  use  the  latter  term  gener- 
ically  in  the  following  description.  Many  cases  originate  in  an  extension 
of  purulent  inflammation  from  the  lower  portion  of  the  urinary  tract,  as 
cystitis,  gonorrhciia,  calculus,  etc.  Such  inrtammations  are  especially  liable 
to  involve  the  renal  pelves  in  paralytic  retention  of  urine  attendant  upon 
myelitis  and  other  diseases  of  the  spinal  cord.  Unclean  catheterization  is 
sometimes  the  cause.  Sometimes  the  inflammation  starts  primarily  in  the 
renal  pelvis  as  the  result  of  infection  carried  thence  by  the  blood,  or  renal 
secretion,  as  in  typhoid  fever,  tuberculosis,  pneumonia,  and  scarlatina. 
Traumatism  may  afford  the  explanation  in  cases  of  renal  calculus  and  after 
severe  blows  upon  the  back.  It  may  occur  during  the  course  of  ulcerative 
endocarditis,  and  is  then  due  to  infection  by  a  septic  embolus.  Irritant 
poisons,  as  cantharides,  turpentine  and  copaiba,  have  been  assigned  as 
causes ;  but  this  seems  problematical,  unless  the  irritation  is  associated 
with  an  infection. 

The  symptoms  include  the  constitutional  phenomena  of  suppuration, 
the  local  subjective  manifestations  of  a  suppurative  inflammation,  and  the 
urinary  changes.  The  constitutional  symptoms  var>'  in  severit>'  according 
to  the  extent  of  the  lesion.  In  the  initial  stage  of  all  cases  we  have  rigors 
succeeded  by  fever,  these  phenomena  being  the  more  severe  wiien  the  renal 
structure  itself  is  involved.     This  fever  pursues  the  ordinary  septic  type. 

VMien  the  renal  pelvis  alone  is  involved,  other  constitutional  disturb- 
ances are  not  prominent  ;  but  when  the  case  has  become  one  of  pyelo- 
nephritis, more  or  less  rapid  emaciation  sets  in.  At  the  same  time  the 
patient  assumes  a  sallow  or  cachectic  appearance.  When  this  condition  has 
continued  for  a  long  time,  the  typhoid  state  supervenes,  with  nausea,  vom- 
iting,  and  cramps,  and  finally  death  by  exhaustion  or  uremia.  Locally^ 
the  patient  complains  of  pain  in  the  back,  with  sensitiveness  on  deep  pres- 
sure over  the  region  of  the  kidneys.  The  urine  is  of  acid  reaction  and 
contains  pus.  In  simple  pyelitis,  any  albumin  present  is  due  almost 
entirely  to  the  purulent  admixture.  Sometimes,  owing  to  obstruction  of 
the  ureter,  pus  disappears  entirely  from  the  urine  for  a  variable  length  of 
time.  When  the  disease  invades  the  renal  structure  proper,  albuminuria 
becomes  a  more  prominent  feature,  and  tube-casts  are  common.     In  all 
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cases  the  sediment  contains  renal  epithelium.  The  diagnosis  of  pyelitis  is, 
'  as  a  rule,  not  a  difficult  matter.  The  main  problem  is  the  differentiation  of 
the  tubercular  from  the  calculous  cases.  Ofttimes  this  question  can  only 
be  decided  by  a  painstaking  search  for  the  tubercle  bacillus.  It  has  been 
suggested  that  the  X-ray  will  enable  us  to  detect  the  presence  of  a  renal 
calculus. 

7.  Hydronephrosis. 

The  physical  signs  of  hydronephrosis  have  been  presented  when 
speaking  of  palpation  in  the  diagnosis  of  renal  diseases  (p.  570).  It  only 
remains  at  this  time  to  speak  of  the  causes  leading  up  to  the  condition. 
These  include  all  agencies  producing  ureteral  obstruction,  of  which  the 
most  frequently  observed  are  impacted  calculus,  cicatricial  stenosis  of  a 
ureter,  the  pressure  of  a  tumor  upon  the  ureter,  especially  in  uterine  car- 
cinoma, fibroids,  kinking  of  a  ureter  from  movable  kidney,  and  by  traction 
of  adhesions  succeeding  peritonitis.  Congenital  cases  dependent  upon 
imperforate  urethra  have  been  reported.  The  enlargement  of  the  kidneys 
in  these  cases  may  be  so  great  as  to  be  a  serious  cause  of  dystocia. 

8.  Nephrolithiasis. 

The  symptoms  from  renal  calculus  present  the  greatest  possible  vari- 
ations. For  years  the  stone  may  remain  in  the  renal  pelvis,  giving  rise  to 
little  or  no  discomfort.  Sometimes  a  pyelitis  is  excited.  The  most  char- 
acteristic phenomena,  however,  are  those  attendant  upon  the  passage  of  the 
stone  down  along  the  ureter,  producing  the  symptoms  known  as  rencU 
colic.  The  paroxysm  usually  sets  in  suddenly  with  severe  pain,  which  ex- 
tends from  the  kidney  on  one  side  along  the  ureter  to  the  bladder,  and 
may  even  be  experienced  in  the  testicle  and  side  of  the  thigh  on  the  cor- 
responding side.  Exceptionally,  the  pain  extends  upwards  as  well,  and 
appears  in  the  chest.  In  some  cases  the  constitutional  disturbance  is  pro- 
found, as  shown  by  nausea  and  vomiting,  coldness  of  the  surface,  weak 
pulse,  and  intense  prostration.  The  duration  of  the  paroxysm  is  indefinite, 
in  that  it  may  be  over  in  little  more  than  an  hour,  or  it  may  persist  for  sev- 
eral days.  It  is  not  unusual  to  find  urination  frequent,  and  sometimes  it 
is  painful.  The  diagnosis  of  renal  calculus  cannot  be  regarded  as  mathe- 
matically certain,  unless,  in  association  with  the  pains,  there  is  haematuria. 
Obstructive  suppression  of  urine  may  result,  the  calculus  involving  the 
ureter  of  a  sound  kidney,  the  other  one  being  extensively  diseased. 
Death  from  uraemia  may  result  in  these  cases.  Following  an  attack  of 
renal  colic,  the  patient  usually  complains  of  soreness  and  aching  in  the 
affected  side.  When  a  calculus  lying  in  the  renal  pelvis  excites  symptoms, 
they  include  pain  in  the  back,  usually  amounting  to  nothing  more  than 
soreness,  a  fitful  haematuria,  and  the  usual  phenomena  of  pyelitis. 
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9.  PeriiiepliritLs;   Periiiephrie  Abscess* 

Perinephritis  is  usually  the  result  of  the  extension  of  a  suppurative 
lesion  of  the  kidneys,  as  pyonephrosis  or  renal  tuberculosis.  Cases  may 
also  originate  in  infection  from  abscesses  in  other  portions  of  the  body,  as 
in  appendicitis,  pelvic  suppuration,  pelvic  abscesses,  disease  of  the  vertebra?, 
affections  of  the  rectum,  abscesses  of  the  liver  and  spleen,  and  in  the 
course  or  as  one  of  the  sequcK-e  of  certain  infectious  diseases,  as  typhoid 
fever,  scarlatina  and  variola.  It  may  originate  in  direct  traumatism.  Its 
symptoms  include  the  ordinary' constitutional  manifestations  of  suppuration, 
as  rigors,  remittent  fever»  profuse  sweating;  and  prostration.  Locally,  the 
patient  complains  of  severe  pain  in  the  back,  forcing  him  to  flex  the  knee 
and  thigh  on  the  affected  side  for  relief.  Finally  a  swelling  appears  in  the 
lumbar  region,  the  cutaneous  surface  over  which  is  unduly  red,  and  is 
doughy  to  palpation.  The  skin  becomes  cedematous,  and  finally  fluctua- 
tion is  plainly  discernible.  The  urine  does  not  give  any  evidence  of  renal 
disease,  excepting  in  those  cases  in  which  the  abscess  cavity  communicates 
with  the  renal  pelvis. 

10.  Cysts  of  the  Kidneys, 

Quite  a  variet>"  of  cystic  formations  may  invade  the  kidneys,  as  follows  : 
(a)  In  which  numerous  smalt  cysts  are  engrafted  upon  granular  kidney,  and 

are  due  to  obstruction  of  single  uriniferous  tubules.  (/?)  Single  large  cysis, 
usually  occupying  one  or  the  other  extremity  of  the  kidney,  generally  the 
upper.  These  cysts  are  commonly  believed  to  be  due  to  tubular  ob- 
struction or  external  violence,  {c)  General  eystu  disease,  in  which  the  renal 
substance  is  replaced  by  a  large  bunch  of  cystic  formations*  This  latter 
variety  may  be  either  congenital  or  acquired.  In  the  latter  case,  the  lesion 
is  nearly  always  bilateral.  The  affected  organs  attain  an  enormous  size. 
In  all  the  varieties  of  renal  cysts  it  is  important  to  recognize  that  there  is 
always  considerable  normal  kidney  tissue  remaining,  and  this  fact  impresses 
itself  on  the  clinical  course  of  the  disease, 

A  variety  of  types,  according  to  their  clinical  manifestations,  is  also 
recognizable  :  (a)  In  which  the  lesion  produces  no  symptoms  whatever 
during  life,  and  is  discovered  only  at  the  autopsy,  {p)  In  which  the  dis- 
ease pursues  a  latent  course  for  a  number  of  years,  when  suddenly  a  fatal 
uraemia  appears,  (r)  In  which  a  definite  group  of  symptoms  sufficiently 
characteristic  to  establish  a  diagnosis,  appears. 

The  symptoms  m  the  class  last-named  include  progressive  loss  of 
strength  and  emaciation,  with  the  excretion  of  large  quantities  of  urine  of 
low  specific  gravit>\  Physical  examination  discovers  bilateral  tumors  in 
the  region  of  the  kidneys.  Death  usually  ensues  from  urarmia.  The  latter 
may  set  in  suddenly,  and  be  characterized  by  convulsions,  delirium  and 
coma ;   or  it  may  follow^  the  latent  type,  in  which  case  the  symptoms  in- 
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elude  nausea,  cramps,  muscular  twitchings,  subnormal  temperature,  and 
contracted  pupils.  The  discovery  of  a  bilateral  renal  tumor  constitutes  a 
very  important  diagnostic  symptom. 

11.  Hydatid  Cysts  of  the  Kidney. 

Hydatid  cysts  of  the  kidney  are  of  rare  occurrence.  They  can  be  diag- 
nosed only  when  the  tumor  has  comm«inication  with  the  renal  pelvis,  and  por- 
tions of  the  cyst  or  scolices  are  discharged  in  the  urine.  The  escape  of  the 
latter  ^ill,  of  course,  be  attended  by  the  ordinary  phenomena  of  renal  colic. 
Palpation  usually  discovers  a  renal  tumor.  The  presence  of  the  character- 
istic hydatid  thrill  is  not  reliable ;  pyelitis  and  cystitis  are  not  uncommon 
complications. 

12.  Benal  Tuberculosis. 

Renal  tuberculosis  may  exist  (a)  as  part  of  the  manifestations  of  a  gen- 
eral infection ;  or  (6)  as  one  of  the  phases — usually  the  initial  one— of  a 
general  urinary  tuberculosis.  The  latter  is  by  far  more  common  than  is 
usually  supposed.  The  symptoms  are  those  of  pyelitis  or  pyelo-nephritis. 
The  diagnosis  rests  upon  the  discovery  of  tubercular  lesions  in  other  por- 
tions of  the  body,  or  upon  the  presence  of  the  tubercle  bacilli  in  the  urine. 

13.  Malignant  Disease  of  the  Kidneys. 

The  malignant  diseases  which  may  involve  the  kidneys  include  sarco- 
mata and  carcinomata,  the  former  being  the  more  frequent.  They  may  occur 
as  a  primary  lesion,  or  as  secondary  to  similar  malignant  processes  elsewhere. 
Renal  sarcoma  is  especially  common  in  childhood.  The  tumor  may  attain 
an  enormous  size.  The  first  symptom  of  malignant  disease  of  the  kidneys 
is  usually  haematuria,  which  may  take  place  spontaneously  or  in  response 
to  apparently  insignificant  traumatism.  Excepting  in  those  cases  in  which 
the  blood  escapes  rapidly,  the  urine  presents  the  characteristics  usually  ob- 
served in  renal  haemorrhage.  Pain  is  ofttimes  present,  but  is  so  frequently 
absent  that  it  cannot  be  regarded  as  of  much  importance  from  a  diagnostic 
standpoint.  The  constitutional  symptoms  are  generally  present,  though 
they  may  be  delayed  until  late  in  the  course  of  the  disease.  The  diagnosis 
cannot  be  established,  of  course,  until  palpation  has  discovered  a  tumor  in 
the  region  of  the  kidneys. 

14.  Diabetes  Mellitus. 

For  the  present  we  are  obliged  to  regard  the  term  **  diabetes  *'  as  a  generic 
one,  applied  to  a  group  of  conditions  having  in  common  glycosuria,  polyuria, 
thirst  and  emaciation.  Our  knowledge  concerning  the  pathology  of  this 
interesting  symptom-group  is  but  limited.  We  have  thus  far  reached  the 
conclusion  that  it  may  be  brought  about  by  causes  relating  to  the  pancreas, 
to  faulty  diet,  and  to  nervous  agencies. 
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It  is  upon  the  urinary  changes  that  the  diagnosis  is  based.  The  patient 
passes  several  times  the  normal  quantity  of  urine  in  the  course  of  the 
twent>-four  hours.  Its  specific  gravity  is  high,  even  to  1 040  to  1050  ;  it 
contains  sugar — in  extreme  cases  as  much  as  12  per  cent  Too  much 
reUance  must  not  be  placed  upon  the  high  specific  gravity,  as  occasionally 
sugar  is  found  in  urines  of  abnormally  low  gravity.  Thirst  is  extreme,  im- 
pelling the  patient  to  drink  at  very  short  inter\als.  The  patient's  appe- 
tite is  good,  as  a  rule  ;  notwithstanding  which,  he  loses  flesh. 

Aside  from  the  above  symptoms,  diabetes  may  exhibit  numerous 
others  which  are  to  be  regarded  in  the  light  of  complications.  Skin  symptoms 
are  especially  frequent  in  this  connection.  They  include  the  formation  of 
pustules  or  boils,  symmetrical  er>'thema  of  the  face,  eczema,  and  xanthoma. 

Closely  related  to  the  skin  manifestations  is  the  diabetic  gangrene. 
This  may  appear  as  small  areas  of  necrosis  arranged  about  the  orifices  of 
the  sweat-glands.  It  maybe  attended  by  bulla;,  the  gangrene  appearing  in 
patches,  as  described  by  Kaposi  {Gangrenn  bullosa  serfnginosa),  and  is  proba- 
bly dependent  upon  neuritis.  The  most  frequently -encountered  variety  is 
due  to  vascular  disease,  occurs  more  frequently  among  men,  especially 
after  middle  life,  and  renders  amputation  necessary. 

The  nervous  complications  are  quite  numerous,  and  are  often  the  sub- 
jects of  diagnostic  errors.  Neuralgic  affections  are  common.  As  a  rule, 
they  are  bilateral.  Especially  important  in  its  relation  to  diabetes  is  sciatica. 
Multiple  neuritis  occurring  in  the  course  of  diabetes  is  very  liable  to  be 
mistaken  by  the  uninitiated  for  locomotor  ataxia.  It  is  stated  by  Gruber 
that  diabetic  neuritis  may  occasionally  simulate  tabes  dorsalis  so  closely  as 
to  make  a  clinical  differentiation  an  impossibility. 

Of  the  ocular  complications,  cataract  is  the  best  known.  Of  recent 
years,  attention  has  been  directed  to  the  fundus  of  the  eye,  as  several  va- 
rieties of  retinitis  have  been  observed-  .\rabIyopia  similar  to  that  produced 
by  excessive  indulgence  in  tobacco  has  been  observed,  and  it  has  been 
suggested  that  diabetics  may  be  more  than  ordinarily  susceptible  to  the 
deleterious  effect  of  tobacco  on  the  eyes. 

Many  cases  of  diabetes  terminate  in  coma.  Previous  to  this  accident 
the  urine  diminishes  in  quantity,  and  is  found  to  contain  acetone  and  diacetic 
acid.  Respiration  becomes  accelerated  ;  the  [patient  may  exhibit  unusual 
weakness ;  and  then  the  serious  symptoms  appear.  These  are  manifested 
as  restlessness,  delirium,  epigastric  pain,  and  rapid  and  feeble  pulse.  Then 
drowsiness  sets  in,  and  deepens  into  coma. 


CHAPTER  XVI. 
THE  BLOOD. 

The  functions  of  the  blood  being  of  great  physiological  importance,  it 
is  natural  to  assume  that  an  examination  of  its  structure  and  chemical  com- 
position should  aid  us  greatly  in  clinical  investigations.  Unfortunately, 
haematology  is  such  a  new  science  that  the  examination  technique  can 
hardly  be  said  to  be  perfected,  and  there  are  many  observable  facts  to 
which  the  proper  interpretations  have  not  been  made.  Notwithstanding 
the  present  uncertainty,  there  is  much  information  of  positive  value  ob- 
tainable by  systematic  examination  of  blood-specimens.  As  in  the  case  of 
the  urine,  there  are  very  few  diseases  in  which  the  condition  of  the  blood  is 
sufficient  of  itself  to  establish  the  diagnosis.  If  we  were  to  limit  haema- 
tology in  its  clinical  relations  to  pathognomonic  symptoms,  we  would  find 
its  study  of  but  little  practical  value.  It  is  to  be  regarded  as  furthermore 
useful  in  the  discovery  of  conditions  which  dissolve  doubts  in  the  differenti- 
ation of  certain  similar  clinical  conditions ;  in  the  discovery  of  data  which 
suggest  the  existence  of  a  disorder  hitherto  unsuspected ;  and  in  the  nega- 
tiving of  the  possibility  of  conditions  which  the  associated  symptoms  had 
led  us  to  suspect  as  being  present. 

An  examination  of  the  blood  includes  attention  to  the  following : 

1.  Determination  of  the  specific  gravity. 

2.  Determination  of  the  alkalinity  of  the  blood. 

3.  Estimation  of  the  percentage  of  haemoglobin. 

4.  Determination  of  the  coagulability  of  the  blood. 

5.  Determination  of  the  number  of  red  corpuscles  per  cubic  milli- 

metre. 

6.  Determination  of  the  number  of  white  corpuscles  per  cubic 

millimetre. 

7.  The  examination  of  dried  and  stained  blood-specimens,  by  which 

may  be  determined  the  presence  of  abnormalities 

a.  In  the  red  cells,  including 

i.  Abnormalities  of  shape, 
ii.  Abnormalities  in  size, 
iii.  Abnormalities  of  structure. 

b.  In  the  white  cells,  including 

i.   Departures  from  the  normal  of  the  relative  propor- 
tions of  the  several  varieties  of  leucocytes. 
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ti.  Abnormalities  of  shape,  size  and  structure  of  leu- 
cocytes. 
8.   Examinations  for  parasites. 
For  the  purpose  of  obtaining  a  specimen   for  examination,  no  instru- 
ment is  better  than  the  especially-devised  lancet,  a  figure  of  which  is  here 
appended.     The  part  selected  for  puncture  should  be  the  palmar  surface  of 
the  terminal  phalanx  of  a  finger  or  the  lobe  of  one  ear.     It  should  first  be 
thoroughly  cleansed  with  a  wet  cloth,  and  then  dried  with  brisk  friction. 
This  tends  to  produce  an  increased  determination  of  blood  to  the  part,  and 
promotes  free  bleeding.    Antiseptic  precau- 
tions do  not  seem  to  be  necessar>',  although,  ^^^'  '^^' 
when  operating  on   nerx-^ous  subjects,  their 


adoption   is   probably  wise.     The  first  few      ^^^^r~         

drops  which  escape  should  be  wiped  away.      ^^^^H|/ 

No   attempt   W^hatever   should    be    made    to        Lancet  for  obtaining  blood^spcdmen. 

promote    bleeding    by  pressure,   as    blood 

obtained  in  this  manner  must  contain  an  abnormally  large  percentage  of 
blood-serum,  and  cannot,  therefore,  represent  the  general  corpuscular 
richness  of  the  blood. 

I.  Deteriuiuatlou  of  the  Specific  Gravity  of  the  BIoimL— 
The  specific  gravity  of  the  blood  ranges  from  1045  to  1075.  It  is  higher 
in  men  than  in  women,  and  at  birth  than  at  subsequent  periods  of  life. 
During  adult  life  the  maximum  is  observed  between  the  ages  of  35  and  45 
years.  It  is  lessened  by  hunger,  during  pregnancy,  and  by  exercise.  The 
clinical  importance  of  determining  the  specific  gravity  of  the  blood  lies  iji 
the  fact  that  it  varies  directly  with  the  haemoglobin  percentage.  Inasmuch 
as  the  latter  requires  for  its  determination  an  instrument  involving  some 
expense,  the  specific  gravity  may  be  utilized  as  an  indirect  means  for  the 
estimation  of  the  haemoglobin. 

The  best  method  for  obtaining  the  specific  gravity  of  the  blood  is  that 
of  Hammerschlag.  A  mixture  of  equal  parts  of  chloroform  and  benzol  is 
made  in  a  urinometer  glass.  The  chloroform  is  heavier  than  blood,  and 
benzol  is  lighter.  A  drop  of  blood  is  placed  in  the  mixture,  care  being 
taken  that  it  does  not  adhere  to  the  walls  of  the  glass.  It  will  not  incor- 
porate itself  with  the  mixture,  but  will  rise  or  fall  according  to  its  relative 
density- with  the  fluid.  The  specific  gravity  of  the  mixture  may  be  increased 
or  diminished  by  adding  chloroform  or  benzol,  respectively,  until  a  point  is 
reached  when  the  blood -drop  remains  suspended.  Then  the  specific  gravity 
of  the  mixture  is  taken  with  an  accurate  urinometer,  and  the  result  repre- 
sents the  specific  gravity  of  the  blood.  After  using,  the  fluid  may  be 
filtered  and  bottled  until  another  examination  is  necessary.  Hammer- 
schlag gives  the  following  tables  as  aiding  in  determining  the  harmoglobin 
percentage  from  the  specific  gravity  : 
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Specific  Gravity. 

Haemoglobin. 

IO33-IO35 

25-30  P«r  cent. 

IO35-IO38 

3^35 

IO38-IO4O 

35-40 

IO4O-IO45 

40-45 

IO45-IO48 

45-55 

IO48--IO50 

55-65 

IO50-IO53 

65-70 

I053-IO55 

70-75 

IO55-IO57 

75-85 

IO57-I060 

85-90 

The  specific  gravity  is  not  applicable  for  the  determination  of  the 
haemoglobin  percentage  in  cases  of  dropsy,  because  in  that  condition  the 
specific  gravity  of  the  blood-plasma  itself  is  altered,  and  the  quantity  of 
haemoglobin  contained  is  not  the  only  factor  causing  a  departure  from  the 
normal  standard. 

2.  Determination  of  the  Alkalinity  of  tlie  Blood.— As  yet, 
the  determination  of  the  alkalinity  of  the  blood  is  not  of  much  clinical  im- 
portance. Normally,  the  reaction  of  the  blood  is  alkaline,  owing  to  the 
presence  of  disodic  phosphate  and  bicarbonate  of  soda.  The  degree  of 
alkalinity  may  vary  under  physiological  as  under  pathological  conditions. 
No  practical  method  has  been  devised  for  stating  the  normal  standard. 

The  alkalinity  diminishes  when  blood  is  withdrawn  from  the  body, — 
the  more  so,  as  the  blood  is  permitted  to  stand  the  longer.  It  is  also 
found  reduced  in  fever,  uraemia,  carbonic  oxide  and  phosphorus  poisoning, 
organic  diseases  of  the  liver,  leukaemia,  pernicious  anaemia,  diabetes,  and 
persistent  vomiting.  It  is  claimed  that  the  blood  may  exhibit  an  acid  reac- 
tion in  cholera. 

The  most  practical  method  for  determining  the  reaction  of  the  blood 
is  that  of  Liebreich.  A  small  plate  of  plaster-of-Paris,  which  has  been 
previously  soaked  in  litmus  solution  (neutral),  is  placed  in  contact  with  a 
few  drops  of  the  blood,  which  is  then  washed  off.  The  reaction  may  then 
be  noted. 

3.  Estimation  of  tlie  Percentage  of  Haemoglobin.— For 
this  purpose  one  of  two  instruments  may  be  used.  The  one  which  has 
long  borne  the  professional  confidence  is  the  haemonieter  of  Fleischl, 
although  the  Dare  haemometer  is  rapidly  becoming  the  favorite.  The  only 
objections  to  the  Fleischl  instrument  are  that  it  is  hardly  reliable  when 
dealing  with  very  low  haemoglobin  percentages,  and  it  is  rather  expensive 
for  general  use  among  practitioners  at  large. 

The  Fleischl  haemometer  (Fig.  148)  consists  of  the  following  parts  : 
A  stand  on  which  is  carried  a  movable  stage,  consisting  of  a  steel  frame,  in 
which  is  mounted  a  long  glass  wedge,  stained  with  cassian  purple.  Oppo- 
site to  the  wedge  the  side  of  the  frame  is  graduated  from  o  to  120  per 
cent.,  thus   indicating  the  quantity  of  haemoglobin  corresponding  to  the 
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shade  of  color  opposite  to  the  figure.  The  wedge,  with  its  carriage,  is 
moved  by  means  of  a  ratchet-screw, 

Im mediately  over  the  line  travelled  by  the  wedge  is  placed  a  small 
reser\*oir  having  two  compartments,  so  arranged  that  one  is  immediately 
over  the  wedge ^  while  the  other  is  not.  The  former  is  filled  with  plain 
water  and  the  latter  with  the  blood-mixture,  to  be  described  presently. 
Beneath  the  stand  is  a  reflector  of  plaster-of- Paris, 

In  addition  to  the  above,  which  constitutes  the  hiemometer  proper, 
we  have  a  number  of  capillary  pipettes,  and  one  of  moderately  large  sizc« 

To  use  the  instrument,  proceed  as  follows :  Apply  the  tip  of  one  of 
the  capillary  pipettes  to  the  drop  of  blood,  and  the  latter  will  enter  at  once 

Fic,  148. 


Von  FIciicht**  h,seinometer.  *7,  l  ^inj  jruucrii  lor  itioxi-mjxiure  ;  it\  Companmcnt  for  plain  water; 
A',  Prisin  of  glass  stained  with  ca^^inii  purple;  /*,  frame  for  carr|ing  same;  J/,  Itidcat  for 
reading  volume  of  haemoglobin, 

by  capillary  attraction.  Wipe  off  all  blood  clinging  to  the  exterior  of  the 
instrument  Then  fill  the  larger  pipette  with  water,  and  with  it  wash  the 
blood  out  of  the  capillary  tube  into  the  proper  compartment  of  the  reser- 
voir Fill  the  latter  to  its  edge  with  the  mixture  of  blood  and  water,  ob- 
serving due  care  that  the  top  of  the  fluid  is  neither  convex  nor  concave. 
Next  fill  the  remaining  compartment  with  plain  water.  We  are  now  ready 
for  making  our  observation.  For  this  purpose,  lamp-,  candle-  or  gas-light 
is  necessary.  The  Welsbach,  electric,  or  sunlight  will  not  do.  The  stage, 
with  the  wedge,  is  moved  along  until  the  shade  of  the  latter,  as  viewed 
through  the  compartment  containing  plain  water,  corresponds  with  that  of 
the  mixture  of  blood  and  water.  The  result  is  noted  on  the  graduated  edge 
of  the  carriage. 
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The  haemometer  of  Govvers  is  much  used  in  England.  It  is  hardly 
as  accurate  as  Flcischl's  instrument ;  but  it  is  inexpensive,  and  hence  is 
within  the  means  of  most  general  practitioners.  This  instrument  consists 
of  the  following  parts  : 

On  a  stand  are  mounted  two  upright  tubes.  One  of  these  contains  a 
solution  of  picrocarmine  glycerin,  and  is  hermetically  sealed.  The  other 
is  graduated  in  134  divisions,  each  of  which  represents  20  cubic  millimetres- 
The  picrocarmine  solution  corresponds  in  color  to  a  I  per  cent,  mixture  of 
normal  blood  in  water.  For  the  purpose  of  measuring  a  definite  quantit>' 
of  blood,  there  is  a  pipette  marked  at  20  cubic  millimetres.  To  use  the 
instrument,  proceed  as  follows  : 

With  the  pipette  take  from  the  exuding  blood  just  20  cubic  millimetres. 
After  wiping  off  any  blood  that  may  be  clinging  to  the  exterior,  blow  the 
contents  into  the  graduated  tube,  taking  care  that  none  of  the  blood  is  de- 

Fiti.  149. 


Li o vv e r»j '  In v m innf t e i . 

posited  on  the  walls.  To  make  sure  that  all  the  blood  is  used,  draw  some 
water  into  the  pipette  and  mix  this  with  the  blood  in  the  graduate.  Now 
hold  a  piece  of  white  paper  behind  the  upright  tubes,  and  pour  water  into 
the  graduate  until  the  color  of  the  mixture  corresponds  with  that  of  the 
picrocarmine  glycerin.  The  quantity  of  mixture  in  the  tube  represents  the 
percentage  of  haemoglobin  as  compared  with  the  normal  standard. 

The  Dare  HsBmoglobinometer,  although  a  new  instrument,  has 
already  won  its  way  as  the  most  convenient  as  well  as  the  most  satisfactory 
in  its  results  of  any  instrument  in  its  class.  Its  special  advantages  lie  in 
the  use  of  undiluted  blood  and  the  speed  with  which  the  test  may  be  made 
without  sacrificing  accuracy.  The  essential  parts  of  the  appai'atus  are  an 
automatic  pipette  for  collecting  the  blood  and  a  graduated  color  compar- 
ison to  measure  the  percentage  of  haemoglobin. 

Fig.  150  is  composed  of  an  oblong  plate  of  white  glass  (A)  uf  standard 
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color,  into  the  end  of  which  is  ground  a  depressed  surface  of  measured 
depth,  the  floor  being  exactly  parallel  with  the  plane  surface  of  the  glass. 
This  depression  forms  a  shallow  capillar^'  chamber  (D)  when  the  transpar- 
ent glass  (B).  that  completes  the  pipette,  is  firmly  clamped  upon  it  by  a 
pipette  clamp  (C),  and  which  fills  automatically  by  capillarj'  attraction  when 
either  of  the  three  free  edges  is  touched  to  the  blood  drop. 

The  Pipette  Clamp  is  a  metal  frame  with  two  parallel  bars,  between 
which  the  pipette  glasses  are  firmly  held  together  by  a  bone-tipped  thumb- 
screw working  in  the  upper  bar»  the  point  of  which  makxs  pressure  upon 
the  centre  of  the  white  glass,  preventing  tilting  of  the  edges  from  uneven 
compression.     The  pipette  is  held  in  position  for  examination  by  guides  on 


F^.  15a — The  Automatic  Pipette  for  CoUecling  the  Hltjoti.  , /.  Wbite  glass  of  pipette.  B.  Tnmspar- 
cut  glass  of  pipe Ue*  C.  F*ipettc  clanip,  ■ihowing  milled  screw  which  make*  pressure  over  centre 
of  while  glass^  preventing  liking  from  imeven  pre^^ure.  C.  Groove  into  which  corresponding 
guides  on  stage  of  Instryment  slide,  holding  pij>cne  firmly  in  position.  />.  Capillary  chamber 
of  measured  thickness  mto  which  the  blood  is  drawn  automalicalty  t>y  capillary  atlrmction. 

Fig.  1 5 1 . — Color  Comparison  Scale.  B.  Prisra  of  colored  glass.  /'.  Semidrcle  of  white  g1ass«  the  edge 
carry  mg  the  index  of  ha:!mogtobin  percentage  etched  and  filled -in  with  black  ;  ihls  edge  also 
senes  a>  a  friction-surface  for  the  rubber- covered  roller  by  which  the  prism  is  rotated.  G.  Hole 
in  which  hub  is  fixed  with  rubber  wa<hers,  which  lessen  liability  of  breaking.  r*ivo(s  in  centre 
of  case  hold  the  prism  firmly  in  place,  allowing  free  rotary  but  no  lateral  motion.  //,  Index 
of  haemoglobin  ^lercenlage  etched  in  blacky  showing  very  distinctly.  /.  fJisk  of  white  glass, 
which  serves  the  same  purpose  as  in  ihe  blood  pijiette,  breaks  the  glare  of  direct  light,  and 
furnishes  a  white  background  to  view  the  shades  of  color. 

the  Stage  of  the  instrument,  which  run  in  grooves  on  the  lower  bar  of  the 
clamp  (C). 

The  Graduated  Color  Comparison.  Fig.  151  is  a  fixed  color  scale  rep- 
resenting the  haemoglobin  percentage  from  10  to  120  per  cent. 

The  tinted  and  white  glass  semicircles  are  secured  to  a  thin  white 
glass  disk  (I)  of  standard  color,  which  serves  an  identical  purpose  as  in  the 
blood  pipette,  diffuses  the  direct  rays  of  light,  and  insures  a  constant  white 
backg round,  against  which  color  shades  are  best  appreciated. 

The  camera  tube  (U»  Fig.  153)  is  a  telescoping  cylindrical  tube,  the 
internal  surfaces  being  grooved  to  prevent  reflection.  The  outer  end  is 
closed  w^ith  convex  lens,  which  magnifies  threefold  the  color  apertures  that 
cover  a  surface  about  equal  to  3  per  cent,  of  the  comparison  disk. 

The  candle  and  the  direction  of  its  flame  are  held  vertically  ;  the  color 
fields  are  then  on  a  horizontal  plane,  and  are  viewed  by  the  internal  and 
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external  quadrants  of  the  eye,  which  are  equally  sensitive,  inasmuch  as 
there  is  a  frequent  variance  of  the  sensibility  of  the  upper  and  lower  halves 
of  the  retina. 

As  the  comparison  should  quickly  follow  the  filling  of  the  pipette,  the 
instrument  is  prepared  for  immediate  observation  by  locking  the  camera 
tube,  by  a  turn,  into  the  threaded  socket  of  the  movable  wing,  and  placing 
the  candleholder  in  the  mortise  from  the  opposite  side.     The  candle  should 


Fig.  153. 


Fig.  1 52, — Horiauinial  section  of  inslniment  on  a  level  wkh  centre  of  comparison  apertures.  J.  Candle  ; 
carves  in  wick  should  be  pointe^l  towards  inslniment  and  junction  of  the  springs  of  candleholder 
to  insure  equal  illuniination  of  hlood'lilm  and  colur  prism.  A'  White  glajis  disk  of  color  prism. 
L.  Color  prism,  AL  Aperture  through  which  color  of  blood-film  i^  viewed.  M'.  Aperture 
through  which  the  illuminated  color  pri*m  is  viewed.  N.  Detachable  telescoping  camera  tube 
through  which  the  colors,  placed  horizontally,  side  by  side,  arc  viewed.  O.  Transparent  glass 
of  pipette,  P,  White  glass  of  pipette  'i.howing  section  of  blood*(ilm  between  0  and  P  Q, 
Metal  !»eptum  l>etween  blood-lilm  and  color  prism. 

Fig.  153. — Instrument  ready  for  use  ;  illustration  one-half  actual  size.  A\  Milled  wheel  by  which  the 
color  prism  is  rotated  by  friction  exerted  upon  it^,  edge.  S.  Case  enclosing  color  pAsnir  show- 
ing stage  u|x»n  which  the  blood  pif>euc  slides,  T,  Movable  wing  pivoted  to  case.  When  drawn 
outward,  screens  the  eyes  of  observer  from  the  light  When  not  in  use,  lies  superimiposed 
upon  the  circular  prism  case,  occupying  no  extra  space.  (Z  Telescoping  camera  tube  in  posi- 
tion for  exaniinauon.  F.  Opening  in  prii^m  cai>e,  admitting  light  for  illumination  of  color 
prism.  The  white  ^^lass  disk  of  prism  is  seen  inside.  IV.  While  glass  of  blood  pipette,  X, 
Pipette  clamp  held  in  |.>osition  on  the  stage  by  grooves  and  guides.  K  Detachable  candle - 
holder.  Z.  Rectangular  opening  in  edge  of  case  for  reading  haemoglobin  percentage  indicated 
by  bevelled  blade* 

then  be  pressed  into  the  spring  at  such  a  level  that  the  blue  flame  of  the 
candle  is  below  the  color  apertures,  care  being  taken  to  have  the  wick  of 
proper  lenjj^tli  (half-inch),  not  too  short  to  i^ive  the  desired  degree  of  illu- 
mination,  and  not  charred  at  the  tip.  Curv^ed  or  eccentric  wicks  should 
be  turned  so  that  the  intensity  of  light  in  a  vertical  position  is  mid  way  be- 
tween the  two  comparison  apertures,  which  are  held  on  a  horizontal  plane. 

The  pipette  is  then  removed  from  the  stage.     The  glass  plates  are  re- 
leased from  the  clamp  by  turning  backward  the  thumb-screw,  and  polished 


THE  BLOOD.  591 

with  a  dr}^  towel  or  ttssue-paper.  If  recently  exposed  to  low  temperature 
this  is  a  matter  of  importance,  as  condensation  may  cause  a  moisture  to 
form  which  retards  the  automatic  filling  of  the  pipette  ;  moreover,  the 
glasses  should  be  moderately  warm,  and  the  inside  surfaces  not  touched 
after  polishing,  as  a  greasy  surface  favors  breaking  up  of  the  blood-film. 
When  the  plates  have  been  washed  in  alcohol  and  polished,  retraction  of 
the  edges  is  greatly  retarded.  After  cleansing  and  polishing  the  white  glass 
it  is  laid  aside,  with  the  blood-cavity  uppermost,  until  the  transparent  plate 
has  been  prepared  in  a  like  manner  and  placed  upon  it.  The  two  glasses 
are  then  grasped  by  the  edges  and  inserted  into  the  clamp  (the  screw  tip 
against  the  white  plate) ;  using  the  fingers  as  a  guide,  the  screw  is  set  with 
considerable  but  not  undue  pressure,  and  the  pipette  rs  ready  for  use. 

The  part  which  has  been  cleansed  and  rendered  slightly  hyper^mic  by 
the  operation  is  steadied  by  the  thumb  and  finger  of  the  left  hand  and  punc- 
tured ;  the  first  drop  of  blood  is  wiped  a\ray  with  a  dr>'  cloth,  while  the 

Fig.  154. 


Manner  of  filling  the  pipette.  C  Under  surface  of  pipcue  damp,  which  t*  held  on  a  horusontal 
pJane  -  the  fillmg  of  the  pipette  to  its  morgiii  is  observed  through  the  inmsparent  plate*  Capil* 
Imry  Mtraccioii  and  not  gravitation  fills  the  pipette. 

second,  which  should  correspond  in  size  to  a  drop  of  water,  is  touched,  as  it 
emerges  from  the  wound,  to  either  of  the  three  free  "edges  of  the  pipette, 
held  horizontally,  which  fills  automatically  to  its  margin  by  capillary  attrac- 
tion ;  when  filled,  the  excess  upon  the  edge  presented  to  the  blood-drop  is 
removed  by  quickly  wiping  it  as  the  pipette  is  withdrawn.  The  surfaces  of 
the  plates  should  be  inspected,  and  smears  at  once  removed  ;  blood  adher- 
ing to  the  edgt^  may  remain,  as  it  is  out  of  the  field  of  observation.  The 
pipette  is  then  placed  in  the  instrument  and  the  reading  taken. 

The  camera  tube,  always  horizontal,  is  drawn  out  until  focussed  to 
give  clearly-defined  cold  fields  ;  the  candle  and  the  direction  of  its  flame 
should  be  kept  vertical.  Draughts  must  be  avoided,  as  the  wavering  flame 
sheds  unsteady  light,  and  precludes  the  possibility  of  accurate  comparison. 
If  the  blood  in  the  pipette  should  become  coagulated,  the  camera  tube 
must  be  thrown  out  of  focus  and  the  observation  made  in  this  position. 

The  comparison  should  be  made  by  short  impressions,  not  exceeding 
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ten  seconds,  rather  than  by  observations  of  long  duration.  When  the  blood 
and  color  fields  are  in  accord,  the  eyes  should  be  rested  for  a  few  seconds 
on  the  green  lining  of  the  leather  bag  in  which  the  instrument  is  packed, 
and  a  final  judgment  of  comparison  made. 

When  the  examination  is  conducted  in  a  darkened  room  the  readings 
are  more  uniform. 

When  the  examination  is  made  in  daylight  the  candle  is  held  close  to 
a  dark,  lustreless  surface,  as  a  black  coat,  that  does  not  reflect  light,  the  line 
of  vision  directed  in  such  a  way  that  direct  or  reflected  light  is  not  per- 
mitted to  enter  beside  the  candle  flame.  If,  however,  the  blood  and  color 
fields  are  not  of  the  same  color,  the  violet  rays  of  the  solar  spectrum  are 
not  wholly  occluded  by  the  yellow  light  of  the  candle  flame,  the  position 
should  be  changed  until  the  fields  appear  of  the  same  color.  It  is  in  day- 
light observations  that  the  movable  screen  finds  its  most  important  use. 
The  eye  once  applied  to  the  eyepiece  of  the  camera  tube  may  not  be  re- 
moved until  the  colors  are  perfectly  matched. 

In  reading  the  index  with  a  view  to  comparing  successive  trials,  the 
right  hand  held  a  few  inches  from  the  index  in  the  edge  of  the  case  of  the 
instrument  as  it  is  rotated,  so  that  it  comes  into  view,  screens  the  eyes  from 
the  light  and  reflects  it  upon  the  index. 

The  reading  is  indicated  by  the  bevelled  edge  of  the  rectangular  open- 
ing (Z,  Fig.  1 53),  the  percentage  beneath  this  edge  representing  the  amount 
of  haemoglobin  contained  in  the  blood  examined,  which  is  represented  in  per- 
centages of  the  normal.  If  the  reading  is  100,  the  haemoglobin  is  normal ; 
if,  however,  the  readirtg  is  70,  there  is  70  per  cent,  of  the  normal,  or  30  per 
cent,  less  than  normal ;  if  the  reading  is  1 20,  there  is  20  per  cent,  more 
than  normal.  While  the  normal  percentage  for  male  adults  is  100  per 
cent,  that  of  healthy  females  will  be  somewhat  less, — 85  or  90  per  cent. 

Noting  the  result  of  the  readings  concludes  the  examination.  The 
pipette  is  then  removed,  cleansed,  and  returned  to  the  stage,  as  already  sug- 
gested. The  blood  is  removed  with  greater  ease  when  not  allowed  to  dry 
upon  the  pipette  plates. 

A  ready  and  cheap  apparatus  for  the  determination  of  the  haemoglobin 
percentage,  and  which  is  popular  with  some  authorities,  is  the  Tallquist 
hasmoglobin  scale.  This  consists  of  a  series  of  plates  colored  to  cor- 
respond with  that  of  various  blood-specimens  containing  from  10  to  100 
per  cent,  of  haemoglobin.  The  scale  is  accompanied  by  a  book  of  white 
filter-paper.  A  piece  of  the  latter  is  dipped  into  the  blood,  and  as  soon  as 
the  gloss  has  disappeared,  but  before  drying,  it  is  compared  with  the  color- 
scale,  and  the  one  to  which  it  corresponds  most  closely  in  color,  represents 
the  percentage  of  haemoglobin. 

Signiflcance  of  Alterations  in  the  Percentage  of  Haemoglobin* 
— A  diminished  percentage  of  haemoglobin  is  known  as  oligO'chromcemia. 
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Naturally,  the  haemoglobin  percentage  is  diminished  in  all  diseases  in 
which  there  is  a  lessening  of  the  number  of  red  blood-cells.  Nevertheless, 
the  relation  between  the  blood  and  count  and  the  percentage  of  coloring* 
matter  is  not  a  fixed  one,  for  there  are  certain  diseases,  notably  chlorosis, 
in  which  the  loss  of  haemoglobin  is  relatively  greater  than  the  diminution 
in  the  number  of  red  blood- eel  Is  ;  and,  on  the  other  hand,  there  are  others, 
of  which  pernicious  anemia  is  an  example,  in  which  the  haemoglobin  per- 
centage is  greater  than  the  number  of  red  cells  present  would  lead  us  to 
expect. 

The  relation  between  the  hsemoglobin  percentage  and  the  number  of 
red  blood-cells  is  known  as  the  COlor-index  of  the  blood.  Normally, 
the  color-index  is  stated  as  i.  The  number  of  red  cells  in  a  cubic  milli- 
metre is  normally  5,000,000.  If,  in  a  given  specimen,  the  blood-count  is 
found  to  be  4,000,000,  while  the  haemoglobin  percentage  is  60,  the  color- 
index  is  0.75.  The  method  by  which  this  result  is  obtained  is  as  follows: 
4,000,000  red  cells  per  cubic  millimetre  represent  80  per  cent,  of  the  nor* 
mal  count.  We  make  this  figure  the  denominator  of  our  fraction.  The 
numerator  is  the  haemoglobin  percentage.  Our  fraction,  therefore,  is  |j}, 
which,  reduced  to  decimals,  equals  O.75.  Take  a  case  of  pernicious  anfemia 
as  another  example,  for  this  is  practically  the  only  condition  in  which  we 
find  the  color-index  increased.  The  blood-count,  say,  is  i  ,000,000 ;  the 
haemoglobin,  30  per  cent  We  have  as  our  fraction  |^,  which,  reduced  to 
decimals,  gives  1.5  as  the  color-index. 

As  already  stated,  the  color-index  of  chlorosis  is  always  low.  It  is 
also  low  in  the  ansemia  of  malignant  disease,  but  not  as  markedly  so  as  in 
chlorosis.  Haemoglobin  investigations  may  be  utilized  in  determining  a 
conclusion  in  cases  in  which  malignant  disease  is  suspected.  For  example, 
an  obscure  gastric  affection,  with  gradually  diminishing  ha:rmoglobin  per- 
centage, in  a  person  past  the  age  of  forty,  providing  the  associated  symp- 
toms do  not  contra-indicate  such  a  suspicion,  may  well  give  rise  to  thoughts 
of  cancer  of  tlie  stomach.  It  is  an  interesting  point,  though  not  of  much 
diagnostic  value,  that  the  hsemoglobin  regeneration  after  operations  for 
malignant  disease  is  slower  than  after  operation  for  the  removal  of  non- 
malignant  tumors. 

Haemoglobin  is  reduced  in  typhoid  fever,  and  during  convalescence 
may  fall  to  a  remarkably  low  figure. 

In  diseases  characterized  by  increased  water>'  elimination,  as  diabetes 
and  acute  diarrhcea,  both  haemoglobin  j>ercentage  and  blood-count  are 
increased,  because  of  the  lowering  of  the  proportion  of  the  watery  elements 
of  the  blood  by  the  dehydration.  In  such  cases,  however,  the  increase  in 
both  particulars  runs  parallel,  and  the  color-index  remains  normal. 

In  pernicious  anaemia,  on  the  other  hand,  there  is  great  diminution  of 
the  number  of  red   blood-cells,  many  of  which   are  of  abnormally   large 
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size,  and  hence  must  contain  a  larger  amount  of  haemoglobin  than  they 
would  were  they  normal.  While  the  diminished  number  of  blood-cells 
brings  about  a  diminished  haemoglobin  percentage,  the  increase  in  their 
size  the  greater  amount  per  cell,  makes  that  reduction  less  than  it  would 
otherwise  be  ;  hence  the  color-index  is  higher  than  normal. 

HsBmoglobinSBmia. — This  is  a  condition  in  which  the  haemoglobin 
leaves  the  red  blood-cells  and  is  dissolved  in  the  blood-serum.  It  is  asso- 
ciated with  choluria,  and  sometimes  with  haemoglobinuria.  Its  presence 
may  be  determined  by  the  following  procedure  :  A  small  quantity  of  blood 
is  withdrawn  by  cupping-glasses  and  placed  in  a  vessel  on  ice  for  twenty- 
four  hours.  By  this  time  there  will  have  appeared  a  shrunken  clot 
floating  on  serum.  In  the  case  of  normal  blood  the  serum  will  be 
cleared,  while  in  haemoglobinaemia  it  will  be  of  a  ruby-red  color.  Heating 
this  serum  to  a  temperature  of  80®  C.  will  produce  a  more  or  less  brown 
coagulum. 

Haemoglobinaemia  may  be  produced  by  certain  poisons,  notably  chlo- 
rate of  potash,  carbolic  acid,  arsenic,  sulphide  of  antimony,  antifebrin, 
antipyrin,  phenacetin,  sulphonal,  and  tincture  of  iodine  when  given  hypo- 
dermically.  It  occasionally  occurs  during  the  course  of  acute  and  chronic 
infectious  diseases,  notably  in  scarlatina,  intermittent  fever,  syphilis, 
variola,  and  scurvy.  It  has  also  been  observed  in  Raynaud's  disease,  and 
after  the  transfusion  of  blood  from  one  mammal  into  that  of  another. 

4.  The  Determination  of  the  Time  of  Coagulation.— This 
method  part  of  the  examination  has  but  little  importance  from  a  diagnostic 
standpoint.  Its  chief  utility  resides  in  the  treatment  of  cases  of  haemophilia, 
when,  by  making  comparisons  from  time  to  time,  one  is  enabled  to  judge  of 
the  results  of  his  treatment.  Two  methods  for  determining  the  coagula- 
bility of  the  blood  have  been  suggested  :  i.  The  glass-slide  method  ;  and,  2. 
Wright's  tubes  or  coagulometer. 

1.  The  Qlass-Slide  Method. — Six  or  seven  distinct  and  separate 
drops  of  blood  are  placed  upon  a  glass  slide.  A  broom-straw  is  then  taken, 
and  at  regular  intervals  of  one  minute  is  drawn  through  one  of  these 
drops.  When,  finally,  it  is  noted  that  a  thread  of  fibrin  is  clinging  to  the 
straw,  the  reaction  is  completed  and  the  time  noted.  With  normal  blood, 
this  should  be  in  from  two-and-a-half  to  five  minutes. 

2.  Wright's  tubes  or  coagulometer  consists  of  a  central  tin  recep- 
tacle for  warm  water  (temperature  99°  F.),  surrounded  by  nine  pockets,  in 
which  are  placed  a  thermometer  and  eight  coagulation  tubes.  The  latter 
are  10  cm.  in  length  and  0.25  mm.  in  diameter,  and  are  open  at  both  ends. 
To  apply  the  method,  the  central  tin  is  filled  with  warm  water  at  blood- 
heat,  and  each  of  the  tubes  is  filled  with  the  blood  from  the  patient's  finger 
by  suction.  After  the  first  tube  has  been  filled  for  three  minutes,  an  at- 
tempt is  made  to  blow  out  its  contents  upon  a  sheet  of  paper.     The  other 
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tubes  are  tested  in  the  same  way  at  intervals  of  one  minute,  until  one  is 
reached  from  which  the  blood  cannot  be  blown  out.  This  is  to  be  regarded 
as  representing  the  coagulation  time.  Normally,  this  should  be  from 
three  to  fi%'e  minutes. 

5.  Deteriiiiiintloii  iif  the  N timber  at  Keel  Blaocl-Cellsi  Per 
Cubie  Milliiiietrt*  of  BltiotK— The  most  convenient  apparatus  for  this 
purpose  is  the  Thoma-Zeiss  ha: matocyto meter.    This  instrument 
(Figs.  155  to  157,  inclusive)  consists  of  the  following  parts:  "^'    ^^ 

(ij)  A  capillary  pipette  or  mixing-tube  (Fig.  155)  with 
a  bulbous  enlargement  in  which  Hes,  free  and  movable,  a  small 
glass  ball.  The  long  stem  of  this  pipette  is  pointed,  and  is 
marked  with  ten  subdivisions,  the  figures  0.5  and  i.o  appearing 
at  the  fifth  and  tenth  subdivisions  respectively.  Above  the  bulb 
appear  the  figures  10 1.  To  the  distal  extremity  of  the  pipette  is 
attached  a  small,  soft- rubber  tube  with  mouthpiece,  which  is  used 
for  drawing  the  blood-specimens  into  the  instrument.  r±m  j^^ 

(d)  A  COtmting-cbamber,  which  is  exactly  o.l  millimetre 
in  depth.  The  floor  of  this  chamber  or  cell  is  divided  off  by 
ruled  h'nes  into  spaces  so  that  the  quantity  of  material  overlying 
each  equals  exactly  -^^^\(^^  of  a  cubic  niillimetre.  Heavy  lines 
are  ruled  at  such  intervals  as  to  include  within  them  sixteen 
squares. 

To  use  the  instrument,  the  finger  or  lobe  of  the  ear  is 
punctured,  and  a  portion  of  the  exuding  blood  is  drawn  into 
the  pipette  to  figure  0.5  or  1.0.  Any  blood  clinging  to  the 
point  is  carefully  wiped  oflT,  and  then  the  instrument  is  filled  to 
the  mark  101  with  a  solution  of  common  salt  (3  per  cent.). 
We  now  have  in  the  bulb  a  mixture  of  blood  and  salt  solution 
in  the  proportion  of  1  to  200  or  1  to  100,  according  as  the  stem 
is  filled  witli  blood  to  0.5  or  i.o  respectively.  The  pipette  is 
ne.xt  shaken  carefully,  the  free  ball  in  the  bulb  aiding  in  the  ad- 
mixture of  blood  and  diluent. 

Other  fluids  than  3  per  cent,  salt  solution  may  be  used  as 
a  diluent.  Toison's  fluid  has  always  been  deservedly  popular, 
because  it  stains  the  leucocytes  and  renders  them  easily  visible. 
Its  composition  is  as  follows  :  Mixing  Tube. 

Distilled  w&ter, 160  pajts^ 

Glycerin jo  ptfts. 

Sodium  su1pbatc«          ..«»...  8  piafts. 

Sodium  chloride^                                      ,         ,         .         .  t  p^rts* 


Methyl  violet, 


a  02  5  part. 


Still  other  fluids  recommended  include   Hayem  s  and  Pacini's  fluids, 
the  formula?  of  which  are  herewith  appended. 
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Pacini's  fluid : 

Bichloride  of  mercury, 
Soditun  cblorifie,    . 
Glyceniif 
DisQlled  water* 

¥u,.  156. 


2.0  grammes. 

4.0  gnunmes. 

26.0  grammes. 

2t6,o  |;rammes. 

Fig.  157. 
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MicToticope  slide  with  counling-chanibcr. 

Hayem's  fluid : 


Microscope  field  showing  red  cor- 
puscles in  squares. 


Bichloride  of  raercury. 
Sodium  sulphate,    . 
Sodium  chloride,    . 
DbtiUed  water. 


0.5  gTammc 
5.0  gramtnes. 
3.0  grammes. 
200.0  grammes. 


FtG.  158. 


Tlie  WfODg  position  and  the  one  in  which  the  m«jfWTty  of  studeols  htjH  the  pipette  when  withdraw- 
ing bloo<l. 

Another  solution  of  use  for  diluting  the  blood  when  counting  the  red 
blood -corpuscles  is  Gowers*  fluid.  Its  particular  advantage  lies  in  the 
fact  that  it  destroys  the  leucocytes.     Its  formula  is  as  follows  : 
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Soditin!]  sulphate,  . 
Acetic  acid,  « 
Distilled  water,  ad, 


Fig.  159. 


104  grains « 
1  drachm. 
4  ounces. 


roiitiofi  for  holding  ear  and  lancet  wbea  obiatntng  a  blood-specimen. 

The  blood  having  been  thoroughly  diluted  with  one  of  the  above- 
named  solutions,  the  fluid  remaining  in  the  stem  of  the  pipette  is  discharged, 

Fig.  1 60. 


The  pfOpcr  position  lor  boiuing  tbc  pijHrltc  when  iJfawuig  blmxi   inlo  the  itistniment, 

as  that  contains  no  blood.  Then  a  drop  of  the  mixture  is  carefully  depos- 
ited in  the  counting-chamber  The  cover-glass  is  next  adjusted,  care  being 
taken  that  no  bubbles  of  air  shall  enter.    If  this  is  done  properly,  Neviton's 
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color-rings  will  be  visible  at  the  margins  of  the  drop.  The  instrument 
is  then  set  aside  for  a  few  minutes  to  permit  the  corpuscles  to  settle,  when 
it  is  placed  under  the  microscope,  an  objective  of  low  power  being  used, 
and  the  number  of  corpuscles  in  from  80  to  160  squares  counted.  From 
the  result  thus  obtained  the  number  of  red  corpuscles  in  a  cubic  millimetre 
of  blood  may  be  calculated.  It  is  important  to  bear  in  mind  that  liability 
to  error  decreases  as  a  larger  number  of  squares  is  counted.  To  avoid 
counting  the  same  corpuscle  twice,  it  is  well  to  make  it  a  rule  of  procedure 
that  all  corpuscles  touching  or  overlying  the  right  hand  and  upper  bound- 
aries of  a  square  shall  be  included  in  the  count  of  that  square.  The  cal- 
culation of  the  number  of  corpuscles  per  cubic  millimetre  is  based  upon 
the  fact  that  each  square  has  overlying  it  ^(rVff  ^^  ^  cubic  millimetre,  and 

Fig.  161. 


2^ppert*s  modification  of  the  Thoma-Zeiss  countiDg-chamber. 

the  blood-mixture  is  in  the  proportion  of  i  to  100  or  i  to  200,  as  the  case 
may  be.     Our  calculation  is  then  as  follows  : 

Multiply  the  number  of  corpuscles  counted  by  4000,  and  this  result- 
in  turn,  by  100  or  200,  as  the  dilution  was  i  to  100  or  i  to  200.  Divide  the 
result  by  the  number  of  squares,  and  we  have  the  number  of  red  cells  per 
cubic  millimetre.  For  example,  if  we  find  in  80  squares  200  corpuscles, 
and  the  degree  of  dilution  was  i  to  200,  we  multiply  the  200  by  4000, 
which  gives  us  800,000 ;  this,  in  turn,  we  multiply  by  200,  and  we  get 
160,000,000.  Dividing  by  80,  the  number  of  squares  counted,  and  we  have 
2,000,000  red  corpuscles  per  cubic  millimetre  of  blood. 

Zappert  has  modified  the  Thoma-Zeiss  counting-chamber  by  adding 
extra  lines  so  as  to  increase  the  ruled  area  to  nine  times  its  original  size. 
Thus  divided,  the  chamber  presents  9  large  squares,  each  equal  in  size  to 
the  central  group  of  400  small  squares,  and,  as  a  result,  the  entire  ruled 
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surface  equals  the  area  of  3600  of  the  latter.  To  further  simplify  the 
process,  the  peripheral  squares  are  subdivided  into  4,  each  of  which  has  the 
same  area  as  100  of  the  small  squares.  This  counting- chamber  greatly 
simplifies  the  counting  of  leucocytes,  and  is  coming  into  use  in  preference 
to  the  older  instrument. 

6,  To  Count  tlie  Niiiiiber  of  Leueoeyten  per  Cubic  Milli- 
metre of  Blooci,— For  this  purpose  we  also  use  the  Thoma-Zeiss  appa- 
ratus, but  with  a  special  leucocyte  pipette,  in  which  we  dilute  the  blood  in 
the  proportion  of  i  to  10  or  I  to  20,  as  w^e  prefer.  The  pipette  has  a  much 
larger  bore  than  the  one  used  for  red  corpuscles.  The  quantity  of  blood 
required  is  correspondingly  larger.  It  should  be  diluted  with  a  one-third 
of  I  per  cent,  solution  of  glacial  acetic  acid,  which  destroys  the  red  cells, 
while  not  affecting  the  white.  Hence  the  latter  alone  are  visible.  The 
count  is  made  on  exactly  the  same  principle  as  that  of  the  red  cells. 
Owing,  however,  to  the  small  number  present,  a  very  large  number  of 
squares  should  be  counted.  It  should  also  be  borne  in  mind  that  the 
degree  of  dilution  is  1  to  10  or  20,  not  I  to  100  or  200. 

Clinical  Significance  of  Alterations  in  the  Corpuscular 
Counts. ™A  diminution  in  the  number  of  the  red  blood-corpuscles  has  no 
diagnostic  significance,  ptr  st\  inasmuch  as  all  forms  of  anarmia  are  char* 
acterized  by  this  symptom.  Then,  too.  any  general  depreciation  of  the 
bodily  health  is  associated  with  a  lessening  of  the  corpuscular  richness  of 
the  blood.  Various  diseases,  however,  have  markedly  different  effects  in 
this  particular.  Thus,  progressive  pernicious  anarmia  is  attended  by  a 
most  remarkable  diminution  in  the  number  of  red  blood-cells  (oligocytha^- 
mia),  no  other  disease  being  comparable  to  it  in  this  respect.  Blood-counts 
of  less  than  2,ooo»ooo  are  not  uncommon  in  the  early  stages,  and  one  ex- 
treme instance  in  which  it  was  but  360,000  has  been  recorded.  In  chlorosis 
the  count  is  remarkably  high  as  compared  with  the  usual  pallor  of  the 
patients,  depreciations  of  corpuscular  richness  not  averaging  more  than  40 
per  cent.,  the  majority  of  cases  showing  not  less  than  3,750^000  red  cells 
per  cubic  millimetre. 

While  the  blood-count,  then,  possesses  but  little  diagnostic  value, 
it  is  invaluable  as  a  means  of  judging  of  the  general  condition  of  the 
patient,  the  actual  pathological  condition  having  been  determined  by 
other  means.  Repetition  of  blood-counts  from  time  to  time  is  likewise 
important  as  affording  us  positive  knowledge  of  the  progress  of  the 
same. 

An  estimation  of  the  number  of  leucocytes  possesses  considerable 
diagnostic  value, /m^,  as  there  are  certain  diseases  which  are  characterized 
by  a  hyperleucocytosis  of  great  or  small  degree.  Concerning  this  subject, 
more  will  be  said  after  studying  the  microscopic  features  of  the  leucocytes 
in  health  and  disease* 
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7.  Examination  of  Dried  and  Stained  Blood-Films.— This 

constitutes  by  all  odds  the  most  valuable  of  procedures  in  determining  the 
condition  of  the  blood.  It  is  one,  moreover,  requiring  experience  and  at- 
tention to  minute  details.  At  the  same  time  the  technique  is  simple,  and 
can  readily  be  grasped  by  any  practitioner  who  is  determined  to  give  the 
time  necessary  for  carrying  it  out.  The  most  important  part  of  the  process, 
the  one  concerning  which  the  most  mistakes  are  made,  is  the  first,  namely, 
that  of  preparing  the  blood-film.  For  this  a  sine  qua  non  is  clean  cover- 
glasses.     Without  such,  a  properly  prepared  film  is  an  impossibility. 

The  cover-glasses  employed  should  be  of  very  thin  glass  ;  square  ones 
are  better  than  round,  because  more  conveniently  handled.  As  they  come 
from  the  shop,  they  are  covered  with  a  closely  adherent  dirt.  To  remove 
this,  the  slips  should  be  washed  first  in  ether,  and  then  in  absolute  alcohol, 
and  wiped  carefully  with  a  soft  silk  handkerchief.  After  wiping,  they  should 
never  be  handled  excepting  with  properly-constructed  forceps.  Under  no 
circumstances  should  they  be  manipulated  with  the  fingers.  Cabot  recom- 
mends that  they  be  washed  in  water  after  having  been  smeared  very  liberally 
with  sCoap.  This  certainly  takes  off  all  the  macroscopic  dirt,  but  is  not  as 
satisfactory  as  ether  and  alcohol.  After  cleaning  and  drying,  the  cover- 
slips  should  be  placed  in  a  dust-proof  receptacle  ready  for  use. 

To  prepare  the  blood-film,  puncture  the  finger  or  lobe  of  the  ear. 
Wipe  off  the  first  few  drops  of  exuding  blood.  Then  apply  a  cover-slip 
very  carefully  to  the  apex  of  the  drop  of  blood.  Under  no  circumstances 
must  the  glass  be  permitted  to  come  in  contact  with  the  skin.  The  mistake 
usually  made  is  that  of  getting  too  large  a  quantity  of  blood  on  the  slip. 
The  specimen  thus  obtained  is  next  brought  in  contact  with  another  cover- 
glass,  as  in  Fig.  163,  and  the  blood  permitted  to  spread  itself  in  a  thin 
layer  by  the  weight  of  the  glass  alone.  It  is  important  that  no  pressure  be 
exerted  to  hasten  the  spreading  process,  as  such  a  procedure  must  cause 
distortions  of  the  corpuscular  elements  of  the  blood.  If  the  glasses  are 
properly  cleansed,  the  spreading  will  take  place  evenly  and  in  a  thin  layer. 
Thinness  of  the  layer  is  important,  because,  if  the  blood  is  not  properly 
spread,  corpuscles  will  be  superimposed  upon  each  other  to  an  extent 
making  it  impossible  to  determine  the  structure  of  more  than  a  few  cells, 
and  will  interfere  seriously  with  the  staining  and  fixing  •  process.  If  the 
spread  between  the  cover-glasses  should  reach  the  edges  of  the  latter,  it  is 
a  settled  fact  that  that  particular  spread  will  be  useless.  It  makes  no  dif- 
ference how  small  a  quantity  of  blood  is  obtained,  for  the  essential  factor 
is  not  to  get  too  much. 

The  next  step  is  that  of  separating  the  cover-slips.  This  should  be 
done  by  sliding  them  apart  horizontally.  To  secure  a  thin  and  even  layer, 
this  separation  of  the  cover-slips  must  be  done  with  great  rapidity.  If  the 
movements  are  slow,  the  cells  will  be  massed  together  and  the  spread 


Fig.  162 


Fig.  165 
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Ki;^.   162.    hri'p  uf  I>I<km1  a^  il  ap[H"ar>i  whrn  tir^l  placitl  i»n  covrr —lip.      Fij».   163.    ApjH-ar.nRv  uf 
puipt-iiy  Npn-acl  t'llip.      Fig.   164,    r.l<»<»<l-Mm-ar  alu-r  -rpaTatioii  of  tht-  o»\ii  jjla--c^. 
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uneven.  They  should  then  be  permitted  to  dr>'  in  the  air;  when  they  may 
be  laid  aside,  protected  from  dust,  until  the  physician  has  the  leisure  to  ex- 
amine them  systematically.  Blood-films  thus  prepared  will  keep  a  long 
time.  It  has  been  recommended  that  they  be  preserved  between  layers  of 
thin  blotting-paper  It  would  seem,  however,  that  placing  the  films  face 
to  face,  and  wrapping  in  fresh  tissue,  would  be  a  better  method,  it  being 
presumed  that  tlic  film  surfaces  of  specimens  of  the  same  case  only  will 
be  brought  in  contact. 

Some  prefer  to  make  their  spreads  on  slides  instead  of  using  cover- 
slips.  A  small  drop  of  blood  is  deposited  upon  one  end  of  the  slide. 
Another  slide  is  then  brought  in  contact  with  it  at  an  acute  angle.  This 
position  is  to  be  maintained  until  the  drop  of  blood  has  spread  itself  along 
the  entire  line  of  contact  of  the  two  slides.  Then,  with  one  quick  sweep, 
the  spread  is  thinly  and  evenly  made.     After  drying  in  the  open  air,  the 

Fig.  165, 


Position  for  holding  cover-glasses  when  separating  Ifaem  to  make  the  blood-smear. 

slide  may  be  examined  under  low  power,  and  the  portion  found  best 
adapted  for  staining  by  reason  of  the  thinness  of  the  spread  selected 
for  staining. 

Fixing  the  Specimen. — The  best  method  of  fixation  of  the  blood- 
films  continues  to  be  that  first  proposed  by  Ehrlich,  namely,  the  heating  of 
the  same  at  a  temperature  of  1 10°  C.  for  from  one-half  to  one  hour.  The 
method  suggests  the  use  of  a  special  apparatus  in  order  to  maintain  the 
standard  heat.  As  a  matter  of  fact,  such  is  by  no  means  necessary.  It 
has  long  been  known  that  when  a  copper-plate  has  been  exposed  to  a 
Bunsen  burner  or  alcohol  flame  for  ten  minutes  or  thereabouts,  the  temper- 
ature at  definite  distances  from  the  central  heating-point  remains  constant 
for  that  particular  point,  heat  formation  and  heat  dissipation  being  equal. 
By  dropping  water  along  a  line  towards  the  centre,  one  finally  reaches 
a  spot  at  which  the  water  boils.  Just  inside  of  this  spot  the  temperature 
approximates  i  lo^  C»  for  all  practical  purposes,  and  here  we  may  place 
our  cover-slip  preparations.     It  is  claimed  that  for  ordinary  examination 
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a  fifteen-minute  fixation  is  all-sufficient.  If  one  wishes  the  best  result,  he 
should  continue  the  process  to  the  maximum,  i>.,  one  hour.  He  should 
also  bear  in  mind  that  the  longer  the  specimen  is  heated,  the  longer  will  be 
the  time  required  for  staining. 

A  very  convenient  and  quick  method  of  fixation  is  that  of  placing  the 
cover-slip  in  forceps,  and  then  passing  it  through  an  alcohol  or  Blinsen 
flame  eight  or  ten  times.  This  method,  if  carelessly  practised,  may  destroy 
the  specimen  ;  hence  it  is  not  to  be  advocated  unless  the  operator  has  had 
some  experience. 

Da  Costa  has  devised  an  oven  for  the  hardening  of  blood-films  by  heat. 
It  consists  of  an  oblong,  shallow  copper  box  with  a  thick  bottom,  mounted 
on  an  iron  stand,  and  provided  with  a  thermometer  registering  to  200°  C. 
Its  low  price  puts  it  within  the  reach  of  all  who  do  clinical  laboratory- 
work. 

Next  to  Ehrlich's  method  is  fixation  by  alcohol  and  ether.  The 
film  is  placed  in  a  mixture  of  equal  parts  of  absolute  alcohol  and  ether  for 
one-half  hour,  or  as  much  longer  as  may  suit  the  convenience  of  the  phy- 
sician. 

For  very  rapid  fixation,  a  one  per  cent,  alcoholic  solution  of  formol 
is  excellent.  Place  a  few  drops  of  this  on  the  blood-film  ;  let  it  remain  for 
a  minute  or  so,  and  then  pour  it  off. 

Staining  Blood  Specimens. — Many  formulae  have  been  proposed 
for  the  staining  of  blood  specimens,  each  of  which  is  supposed  to  have 
special  advantages.  Those  most  generally  used  are  Ehrlich's  tri-acid  stain 
and  eosin,  and  Delafield's  haematoxylon.  The  formulae  of  the  various 
staining  solutions  are  here  appended,  not  because  the  physician  is  recom- 
mended to  have  them  prepared  to  his  order,  but  because  it  is  well  to  know 
their  composition.  The  staining  of  dried-blood  specimens  has  now  become 
so  well-recognized  as  a  part  of  a  clinical  examination  that  all  the  stains  in 
common  use  are  kept  in  stock  by  the  large  supply  houses,  and  can  be  pur- 
chased at  prices  ranging  from  twenty-five  to  fifty  cents  for  a  bottle  contain- 
ing thirty  cubic  centimetres.  Those  prepared  by  Griibler,  of  Germany,  are 
generally  admitted  to  be  the  best. 

Ehrlich's  Tri-Acid  Stain. — Saturated  watery  solutions  of  orange  G, 
acid  fuchsin  and  methyl-green  arc  first  prepared.  Before  mixing  they  must 
be  permitted  to  stand  not  less  than  one  week,  in  order  to  clear.  The  various 
ingredients  are  then  mixed  in  the  order  given  in  the  following  formula  : 


Orange  G  solution,           .... 

.     13-14  c.c. 

Acid  fuchsin  solution,      .... 

6-7  c.c. 

Distilled  water,       ..... 

IS  c.c. 

Alcohol,         ...... 

15  c.c. 

Methyl -green  solution,    .... 

12.5  c.c. 

Alcohol,          ...... 

10  c.c 

Glycerin,        ...... 

10  c.c. 

^ 
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The  formula  recommended  by  Cabot  is  as  follows  : 

Orange  G  solution,  .         .         ,         .         ,         .         ,  6  c.c. 

Acid  fuchsin  solution^     .         .  .         ,         .         .         .  4  c,c. 

To  these  add  a  few  drops  at  a  time,  shaking  between  each  addition  : 

Methyl'green  solution,    ,«.....  6.6  c.c. 

Then  add : 

Glycerin,       ...         * 5  c.c. 

Absolute  alcohol,    .         .         .         .         ,         ,         .         .  10  c.c. 

Distilled  water, 15  c.c. 

The  writer  uses  the  preparation  made  by  Grijbter,  and  on  sale  in  the  in- 
strument shops. 

Ehrlich's  tri-acid  solution  stains  the  nuclei  of  the  leucocytes  greenish  ; 
the  eosinophilic  granules  a  copper  color  ;  the  neutrophilic  granules  violet  ; 
the  nuclei  of  the  basophilic  leucocytes  a  pale  green  ;  and  the  red  corpus- 
cles orange,  excepting  in  cases  of  chronic  anaemia,  when  they  assume  a 
mixed  tint,  in  which  fuchsin  predominates  more  or  less. 

Eosin  and  HsBmatoxyliii,— This  is  a  useful  contrast  stain,  but  can 
hardly  be  considered  available  when  one  wishes  to  study  the  granulations 
of  the  leucocytes.  The  film  is  first  stained  in  a  watery  solution  of  eosin 
for  from  thirt>'  seconds  to  one  minute.  The  eosin  is  then  washed  off,  after 
which  Delafield's  haematoxylin  is  applied  for  a  like  period  of  time.  This  is 
then  washed  off,  and  the  specimen  dried  between  layers  of  filter-paper.  It 
may  then  be  mounted  in  xylol-balsam.  Or,  if  there  is  no  desire  to  preserve 
the  specimen,  it  may  be  mounted  wet. 

CheEi^msky's  Solution,— The  formula  is  as  follows  : 

Saturated  waiery  solution  of  methylene  blue, .         .         .         .     20  c.c. 
0.5  per  cent,  solution  of  eostn  in  70  per  cetiL  alcohol,     .  20  c.c. 

Distilled  water,  .  .         .         .  .         .         .         .         .     40  c«c. 

This  solution  should  be  filtered  before  using.  The  film  should  be 
kept  in  contact  with  the  stain  from  six  to  twenty-four  hours,  at  a  tempera- 
ture of  from  37  to  40^  C.  (in  air-tight  watch-cr>^stals). 

The  red  corpuscles  and  eosinophilic  granules  are  stained  a  bright-red  ; 
the  nuclei  and  basophilic  granules  a  deep  blue,  and  the  malarial  organisms 
a  light  sky*blue. 

Ehrlich*8  Tri-Grlycerin  Mixture. 

Eosin,  .....*...       2  gntmmes* 

AuraDlia, .2  grammes. 

Ntgrosin,  .*,*....          ,2  grammes. 

Glycerin, 30  grammes. 

In  order  to  effect  a  perfect  solution,  the  various  ingredients  are  mixed 
and  subjected  to  a  temperature  of  40 "^  C*  in  a  chamber  for  one  week* 


^ 
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Neusser's  Stain. — ^This  is  a  modification  of  Ehrlich*s  tri-acid  stain, 
and  its  formula  is  as  follows  : 


Acid  fuchsin  solution, 
Orange  G  solution^    . 
Methyl-green  solution, 
Distilled  water, 
Absolute  alcohol. 
Glycerin,  . 


50  c.c. 
70  c.c. 
80  c.c. 
150  C.C. 
80  c.c. 
20  c.c. 


This  is  recommended  for  staining  the  basophilic  perinuclear  granules 
of  Neusser.  These  structures,  however,  are  claimed  to  be  artefacts.  This 
question  seems  to  be  unsettled  at  the  present  time. 

Eosinate  of  methylene  blue  is  strongly  advocated  by  Simon,  of 
Baltimore,  as  a  thoroughly  practical  and  well-differentiating  blood-stain. 
He  considers  it,  after  over  three  years  of  constant  use,  as  fully  equal  to  the 
tricolor  stain  of  Ehrlich.  The  stain  is  prepared  as  follows  :  "  Equal  parts  of 
a  1.2  to  1.25  per  cent,  aqueous  solution  of  Griibler's  eosin  (yellow  shade) 
and  of  a  i  per  cent,  aqueous  solution  of  methylene  blue  are  mixed  in  an 
open  basin,  thoroughly  stirred,  and  set  aside  for  twenty-four  hours.  The 
resulting  precipitate  is  collected  on  a  filter,  dried,  powdered,  washed  with 
water,  again  collected  and  dried,  and  can  then  be  stored  for  future  use.  Of 
the  dye  thus  prepared,  a  0.5  per  cent,  solution  in  pure  methyl  alcohol 
(absolute  best)  serves  as  a  stain.  It  is  ready  for  use  almost  immediately 
after  its  preparation,  and  is  perfectly  stable.** 

**  The  specimens  are  stained  for  from  three  to  five  minutes  by  thor- 
oughly covering  the  slides  with  the  solution.  The  stain  is  theiv  washed 
off,  when  the  preparations  are  well-dried  in  the  air  (not  with  filter-paper), 
and  are  now  ready  for  examination.  Viewed  with  the  naked  eye,  the 
blood-films  present  a  dirty  rose-color,  unless  the  leucocytes  should  be  very 
numerous  or  several  days  have  elapsed  between  the  preparation  of  the 
smears  and  the  staining,  in  which  case  a  more  pronounced  bluish  tint 
appears.  On  microscopic  examination,  the  red  corpuscles  are  usually  terra- 
cotta colored  ;  but  with  lamp  and  gaslight  they  present  a  grayish  appear- 
ance, and  in  the  case  of  older  blood  they  are  stained  a  light  green.  All 
nuclei  are  stained  blue,  the  neutrophilic  granules  a  purplish  red,  the  eosino- 
philic granules  a  bright  red,  and  the  basophilic  granules  of  the  mast  cells 
a  fine  violet;"  "and  the  basophilic  granules  of  the  red  cells  are  colored 
blue."* 

Wright's  Stain. — This,  like  Simon's  eosinate  of  methyl  blue,  is  a  mod- 
ification of  the  Jenner  stain.  To  prepare  the  staining  fluid,  make  a  one-half 
of  I  per  cent,  solution  of  sodium  carbonate  in  water  in  an  Ehrlenmeyer 
flask,  and  add  to  it  i  per  cent,  of  Griibler's  methylene  blue.     It  is  very  im- 


*  '*  International  Clinics,"  Twelfth  series.  Volume  I.,  p.  80. 
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portant  that  all  of  the  sodium  carbonate  be  dissolved  before  the  addition  of 
the  methylene  blue.  Next  steam  the  solution  for  one  hour  in  an  Arnold 
steam  sterilizer.  This  process  gives  the  finished  stain  polychromatic  prop- 
erties, by  means  of  which  the  nuclei  and  granules  of  the  leucocytes  are 
brought  out  more  sharply.  When  the  steaming  is  completed,  the  solution 
is  permitted  to  cool.  When  cold,  it  is  poured  into  a  large  dish  or  flask. 
A  one  to  one-thousand  solution  of  GrCibler's  yellowish  eosin  added  while 
the  mixture  is  stirred,  until  the  latter  loses  its  blue  color,  becomes  purple 
in  color,  and  a  scum  with  yellowish  metallic  lustre  forms  on  the  surface, 
while,  on  close  inspection,  a  finely-granular  black  precipitate  appears  in  sus- 
pension. This  usually  requires  about  five  hundred  cubic  centimetres  of  the 
eosin  solution  for  one  hundred  cubic  centimetres  of  the  alkaline  methylene- 
blue  solution. 

'*  The  precipitate  is  collected  on  a  filter,  and  without  washing  is  allowed 
to  dry  thereon.  When  thoroughly  dry,  a  saturated  solution  of  pure  me- 
thylic  alcohol  is  made.  Three-tenths  of  a  gramme  of  the  dr>^  precipitate 
will  thoroughly  saturate  one  hundred  cubic  centimetres  of  the  methyl  alco- 
hol in  a  few  minutes. 

"  The  saturated  alcoholic  solution  of  the  precipitate  is  next  filtered,  and 
to  the  filtrate  is  then  added  25  per  cent,  of  methylic  alcohol,  i\g.,  to  eighty 
cubic  centimetres  of  the  saturated  alcoholic  solution,  twenty  cubic  centime- 
tres of  methylic  alcohol  is  added. 

*'This  somewhat  diluted  alcoholic  solution  of  the  precipitate  is  the 
staining  fluid.  It  is  permanent  and  may  be  kept  on  hand  ready  for 
use."* 

Aft:er  the  films  have  dried  thoroughly  in  the  air,  the  stain  is  applied  in 
the  usual  way.  After  remaining  on  the  cover-slip  for  one  minute,  the  film 
may  be  considered  as  fixed,  water  is  added  to  the  staining  fluid,  drop  by 
drop,  until  it  becomes  semi -translucent  and  a  reddish  tint  becomes  visible 
at  its  margins,  while  a  metallic  scum  forms  on  its  surface.  As  a  rule,  eight 
or  ten  drops  are  required  for  a  seven-eighths  of  an  inch  square  cover-glass. 
The  diluted  staining  fluid  is  permitted  to  remain  for  two  or  three  minutes^ 
and  then  the  preparation  is  washed  with  w^ater.  The  blood  film  now  pre- 
sents a  blue  or  purple  color.  Under  the  microscope,  the  red  corpuscles 
are  found  to  be  stained  blue. 

To  develop  the  differential  staining  of  the  various  elements  of  the 
blood,  wash  the  preparation  in  distilled  water  until  the  better  spread  por- 
tions of  the  film  appear  yellowish  or  reddish  in  color.  Under  this  process 
the  red  corpuscles  become  greenish,  then  yellowish,  and  finally  orange  or 
pinkish  in  color,  depending  upon  the  depth  of  the  original  color.  This  dif- 
ferentiation or  decoloration  by  washing  generally  takes  about  three  minutes. 
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When  the  desired  color  is  obtained,  the  preparation  is  dried  between  blot- 
ters and  mounted. 

As  a  result  of  this  staining  process,  **  the  red  cells  are  orange  or  pink 
in  color.  Polychromatophilia  and  punctate  basophilia  are  well  brought 
out.  The  nucleated  red  cells  have  deep  blue  nuclei  and  the  cytoplaspfi  is 
usually  of  a  blue  tint. 

"The  lymphocytes  have  dark  purplish-blue  nuclei  and  robin*s-egg  blue 
cytoplasm,  in  which  a  few  dark-blue  or  purplish  granules  are  sometimes 
present. 

**  The  polymorphonuclear  neutrophiles  have  a  dark-blue  or  dark  lilac- 
colored  nucleus,  and  the  granules  are  usually  of  a  reddish-lilac  color. 

**  The  eosinophiles  have  dark-blue  or  dark  lilac-colored  nuclei.  The 
granules  have  the  color  of  cosin,  while  the  cytoplasm  in  which  they  are 
imbedded  has  a  blue  color. 

"  The  large  mononuclear  leucocytes  appear  in  at  least  two  forms.  Each 
form  has  a  blue  or  dark  lilac-colored  nucleus.  The  cytoplasm  of  one  form 
is  pale  blue,  and  of  the  other  form  is  blue  with  dark-lilac  or  deep  purple- 
colored  granules,  which  are  usually  not  so  numerous  as  are  the  granules  in 
the  polynuclear  neutrophilic  leucocytes. 

"  The  mast  cells  appear  as  cells  of  about  the  size  of  polynuclear  leuco- 
cytes, with  purplish  or  dark-blue  stained,  irregular-shaped  nuclei  and  cyto- 
plasm, sometimes  bluish,  in  which  numerous  coarse  spherical  granules  of 
variable  sizes  are  imbedded.  These  granules  are  of  a  dark -blue  or  of  a 
dark-purple  color,  and  may  appear  almost  black. 

**  The  myelocytes  have  a  dark-blue  or  dark  lilac-colored  nuclei  and 
blue  cytoplasm,  in  which  numerous  dark-lilac  or  reddish-lilac  granules  are 
imbedded.  In  leukaemia,  more  color  differences  are  brought  out  among 
the  leucocytes  than  by  the  ordinary  methods  of  staining." 

This  method  of  staining  has  now  been  in  use  in  the  clinical  laboratory 
of  my  service  for  some  little  time,  under  the  care  of  Dr.  W.  H.  Lyle,  and 
has  given  such  satisfaction  that  it  promises  to  supersede  all  other  staining 
processes. 

Pathological  Changes  in  the  Red  Corpuscles. — The  alterations 
in  the  red  blood-cells  relate  to  shape,  size  and  structure.  In  a  number  of 
pathological  conditions  the  red  cells  may  be  altered  very  greatly  in  shape, 
assuming  oval  or  cylindrical,  dumb-bell,  goblet,  and  indeed  all  conceivable 
forms.  Such  a  condition  is  known  as  poikilocytosis.  It  is  especially  char- 
acteristic of  pernicious  anaemia,  and  for  a  long  time  was  regarded  as  path- 
ognomonic of  that  disease.  It  occurs,  however,  in  chlorosis  and  other 
forms  of  anaemia,  though  never  to  the  remarkable  degree  observed  in 
pernicious  anaemia.  In  any  event,  it  is  to  be  regarded  as  a  serious 
symptom.  The  chlorotic  cases,  for  example,  exhibit  a  remarkable  pre- 
disposition  to  thrombosis.       Maragliano  expressed  the  view,  with  which 
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von  Jaksch  agrees,  that   poikilocytosis  is  in  realit\^  a   necrosis  of  the  red 
corpuscles. 

Changes  in  Size  of  the  Red  Corpuscles.— The  normal  red  corpus- 
cle averages  from  7.2  /i  to  7.8  i±  in  diameter.  Smaller  cells  measuring 
from  6  /i  to  6. 5  /i  and  larger  ones  ranging  from  8.5  n  to  9  n  io  diameter 
may  be  observed  under  normal  conditions.  In  pathological  conditions  re- 
markable variations  in  size  may  be  observed.  Thus  small  corpuscles  (nii- 
crocytes)  measuring  from  3.5  ^  to  6  ;i,  and  large  ones  (macrocytes)  9.5  /i  to 
12  /i,  appear  Still  larger  ones,,  which  have  been  termed  mcgalocytes, 
may  occasionally  be  seen,  and  measure  from  1 2  ;i  to  16  ;i  in  diameter. 

The  pathological  signiflcanoe  of  microcythsemia  must  be  re- 
garded as  still  sub  judiit\  Xon  Jaksch  declares  that  their  discovery  is  of 
no  assistance  in  diagnosis,  and  agrees  with  IJtten.  who  observed  that  they 
may  rapidly  appear  in  the  blood,  and  as  rapidly  disappear.  Others  have 
contended  that  microcytes  are  but  the  result  of  post-mortem  changes  in  the 
blood,  or  that  they  are  due  to  the  uniform  abstraction  of  water  from  the 
blood.  Clinically,  microcythsemia  may  be  observed  in  pernicious  anemia, 
leukaemia,  pseudo-leukaemia,  secondary  anaemias^  and  to  a  certain  extent  in 
chlorosis. 

Corpuscles  of  large  size  (macrocyth^mia)  occur  in  all  severe 
anemias,  but  especially  in  pernicious  ansemia.  But  they  are  not  to  be  re- 
garded  as  diagnostic.  Their  structure  is,  as  a  rule,  paler  than  corpuscles 
of  normal  size,  because  the  coloring-matter  is  spread  out  over  a  greater 
bulk. 

Alterations  in  the  Staining  Properties  of  the  Red  Corpuscles. 
— Normally,  the  red  blood-corpuscles  stain  only  with  acid  dyes,  notably 
eosin  and  orange  G.  Under  pathological  conditions  this  power  is  lost,  in 
a  degree,  and  it  is  also  possible  to  stain  them  with  the  basic  stains.  For 
example,  after  staining  a  film  with  eosin-haematoxylin,  some  corpuscles 
will  be  found  stained  by  eosin  only,  while  others  manifest  the  blue  tint  of 
the  hcumatoxytio.  This  condition  is  known  as  polychromatophilic  degen- 
eration, and,  because  it  is  common  in  various  forms  of  anc-emia — *'  anttmic 
degeni^raiiofty 

A  peculiar  alteration  in  the  staining  properties  of  the  red  cells  may 
be  observed  in  cases  of  diabetes,  and  is  known  as  Bremer's  diabetic  blood- 
test.  In  applying  it  clinically,  one  should  always  use  some  films  of  normal 
blood  for  control  tests.  The  slips  arc  heated  rapidly  to  135^^  C.  care  being 
taken  that  the  temperature  does  not  exceed  140^  C.  They  are  then  allowed 
to  cool  sufficiently  to  be  handled.  A  slip  of  the  diabetic  blood  is  then 
placed  back  to  back  with  one  of  the  normal,  and  stained  by  immersion  for 
one  to  two  minutes  in  a  I  per  cent,  aqueous  solution  of  Congo- red,  freshly 
prepared.  The  specimens  are  then  washed  and  dried.  The  diabetic  blood 
fails  to  take  the  stain,  while  the  normal  blood  is  of  the  color  of  the  Congo- 
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red.  It  has  now  been  authoritatively  determined  that  this  test  is  very  reli- 
able. The  substances  in  the  blood  which  give  rise  to  the  reaction  are  as 
yet  unknown.  It  has  even  been  claimed  that  it  exists  in  the  preglycosuric 
stage  of  the  disease. 

Nucleation  of  the  Red  Oorpuscles.— Three  groups  of  nucleated 
red  corpuscles  may  be  recognized,  the  classification  being  based  upon  their 
size.     They  include  (a)  normoblasts  ;  (b)  megaloblasts  ;  (c)  microblasts. 

(a)  Normoblasts. — The  normoblast  is  a  nucleated  red  blood-corpus- 
cle of  normal  size.  Its  nucleus  is  about  .one-half  the  diameter  of  the  con- 
taining cell,  and  usually  placed  to  one  side  of  it.  With  advancing  age  of 
the  cell  the  nucleus  may  be  extruded,  in  which  condition  it  may  be  seen 
under  the  microscope  as  a  protrusion  on  the  body  of  the  main  corpuscle, 
or  even  free. 

Normoblasts  are  now  regarded  as  immature  red  corpuscles.  They  are 
found  normally  in  the  bone-marrow  ;  after  haemorrhage  their  number  in  this 
locality  is  greatly  increased.  Their  appearance  in  the  blood  indicates  sim- 
ply that  in  the  processes  of  regeneration  after  haemorrhage,  or  in  the  course 
of  an  anaemia,  for  example,  that  certain  cells  leave  the  marrow  and  enter 
the  general  circulation  before  they  are  properly  matured. 

{6)  Megaloblasts. — Megaloblasts  are  nucleated  red  corpuscles  of 
large  size.  Usually  they  are  lo  m  in  diameter  ;  they  may  attain  the  size  of 
of  14  jti  to  16  fjL,  The  nucleus  is  large,  often  occupying  as  much  as  two- 
thirds  of  the  diameter  of  the  corpuscle.  It  does  not  take  the  stain  as 
readily  as  the  normoblasts ;  hence  is  much  lighter  in  color  in  stained  speci- 
mens. The  surrounding  protoplasm  takes  the  eosin  stain  well.  Megalo- 
blasts are  never  present  in  normal  blood.  Their  presence  is  to  be  regarded 
as  evidence  of  serious  changes,  in  that  they  are  indicative  of  retrogression. 
Their  persistent  presence  is  strongly  suggestive  of  pernicious  anaemia.  In 
view  of  their  diagnostic  importance,  the  search  for  megaloblasts  in  dried- 
blood  specimens  should  be  painstaking,  and  they  should  not  be  declared 
absent  until  several  films  have  been  examined.  It  is  only  exceptionally 
that  they  are  sufficiently  numerous  to  make  their  discovery  an  off-hand 
matter. 

(f)  Microblasts. — Microblasts  are  nucleated  red  corpuscles,  smaller 
in  size  than  normoblasts.  They  are  much  less  numerous  than  either  of  the 
preceding  varieties.     Nothing  is  known  of  them  clinically. 

Granular  Degeneration  of  the  Red  Corpuscles.— In  the  blood  of 
certain  diseases  to  be  hereafter  mentioned,  but  never  under  normal  condi- 
tions, may  be  found  certain  granulations  in  the  erythrocytes.  They  occur 
alike  in  the  nucleated  and  non-nucleated  forms.  In  number  they  vary 
greatly  ;  in  some  corpuscles  they  may  be  but  few,  appearing  as  coarse 
granules  dotting  the  substance  of  the  shell  ;  in  others  they  are  more  nu- 
merous, and  present  as  a  diffuse  stippling.     In  their  staining  qualities  they 
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are  basophilic.  They  are  best  brought  out  by  Simon's  eosinate  of  methy- 
lene blue  and  Wright's  stain.  They  do  not  appear  in  films  prepared  with 
Ehrlich's  tri-acid  stain. 

The  most  elaborate  investigation  of  their  clinical  significance  has  been 
made  by  Simon.  Others  have  studied  the  subject  without  reaching  prac- 
tical conclusions.  Simon  agrees  with  Grawitz,  **  when  he  states  that  they 
are  found  only  in  conditions  in  which  haemolytic  poisons  may  be  supposed 
to  be  operative  in  the  body."  They  are  found  in  pernicious  anaemia,  their 
numbers  seeming  to  be  in  direct  proportion  to  the  severity  of  the  case. . 
It  is  even  claimed  that  their  appearance  may  antedate  that  of  the  other 
well-known  blood-changes  of  this  disease.  They  are  rarely  found  in 
chlorosis,  and  then  only  in  severe  cases.  They  are  of  inconstant  occur-, 
fence  in  leukaemia.  In  carcinoma  they  do  not  appear  until  the  patient 
presents  evidence  of  the  cachexia,  by  which  time  it  is  usually  a  simple 
matter  to  make  a  diagnosis,  by  reason  of  the  other  symptoms  present. 

Simon  lays  especial  stress  upon  their  importance  in  the  diagnosis  of 
doubtful  cases  of  lead-poisoning.  His  investigations  have  demonstrated 
that  the  condition  appears  within  a  comparatively  few  hours  after  the  inges- 
tion of  small  doses  of  lead. 

The  Leucocytes. — The  clinical  study  of  the  leucocytes  involves  one 
of  the  most  interesting  problems  in  the  pathology  of  the  blood.  Under 
no  circumstances  should  we  rest  satisfied  with  the  mere  leucocyte  count, 
but  we  should  also  determine  the  relative  proportion  of  their  several 
varieties. 

The  classification  of  leucocytes  is  based  upon  two  of  their  structural 
peculiarities  :  (i)  The  character  of  their  nuclei ;  and  (2)  the  manner  in  which 
their  protoplasm  reacts  to  acid,  basic  and  neutral  stains.  The  following 
varieties  are  now  recognized  : 

a.  Small  mononuclear  leucocytes. 

b.  I^rge  mononuclear  leucocytes. 

c.  Transitional  forms. 

d.  Polymorphonuclear  leucocytes. 

e.  Eosinophiles. 

f  Basophilic  leucocytes, 
g.  Myelocytes. 
(a)  Small  Mononuclear  Leucocytes.— These  arc  the  smallest  of 
the  leucocytes,  and  they  measure  from  6  to  7.5  m.  They  are  also  known 
as  small  lymphocytes,  because  they  are  supposed  to  have  their  origin  in  the 
lymph  nodes.  The  nucleus  is  relatively  large,  and  fills  nearly  the  entire 
cell,  leaving  around  it  but  a  narrow  rim  of  non-granular  protoplasm.  It 
stains  deeply  with  such  dies  as  methyl-blue  and  harmatoxylin  ;  in  fact,  more 
deeply  than  the  nuclei  of  the  other  varieties  of  leucocytes.  Normally,  they 
comprise  from  1 5  to  20  per  cent,  of  the  leucocytes  present. 
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They  are  increased  physiologically  after  eating,  and  decreased  by 
starvation. 

Pathologically,  they  are  greatly  increased  in  lymphatic  leucocythaemia. 

(6)  Large  Mononucleax  Leucocytes.— The  large  mononuclear  leu- 
cocytes measure  from  lo  ^i  to  1 5  jti  in  diameter.  Their  nuclei  are  large  and 
of  variable  shape,  this  being  accounted  for  by  arrested  amceboid  movement 
during  their  preparation  for  examination,  and  to  distortion  by  pressure. 
Their  protoplasm  is  non-granular,  and  takes  the  stain  poorly.  In  films 
stained  with  eosin  and  haematoxylin  or  methyl-blue,  it  presents  a  faint 
bluish  tinge. 

The  large  mononuclear  comprise  about  6  per  cent,  to  8  per  cent,  of 
.the  total  number  of  leucocytes  in  healthy  blood. 

(r)  Transition  Forms.— These  include  leucocytes  in  which  the  nuclei 
are  indented  and  distorted  so  as  to  simulate  those  of  the  class  next  to  be 
considered,  and  at  the  same  time  the  protoplasm  presents  some  few  neutro- 
philic granules. 

{d)  Polymorphonuclear  Leucocytes.— They  are  also  known  as 
multinuclear  leucocytes.  They  are  characterized  by  the  possession  of  a 
nucleus  of  most  irregular  shape.  Owing  to  the  twists  and  turns  taken  by 
the  nucleus,  it  may  give  the  appearance  of  being  multiple  when  viewed  from 
certain  standpoints.  They  vary  in  size  from  9.5  ^i  to  7.5  m  in  diameter. 
Their  granules  are  neutrophilic,  and  surround  the  nucleus  completely. 
With  the  triple  stain  they  present  a  lilac  or  blue  color.  With  the  double 
staining  by  eosin  and  haematoxylin  the  protoplasm  stains  pink,  though 
the  granulations  are  not  evident.  The  substance  of  the  nuclei  is  not  ho- 
mogeneous, and  hence  it  does  not  stain  regularly. 

The  polymorphonuclear  leucocytes  constitute  64  per  cent,  of  the 
leucocytes  in  normal  blood.  Some  authorities  have  stated  the  percentage 
to  be  as  high  as  70  per  cent,  to  75  per  cent.  They  are  generally  regarded 
as  the  mature  or  fully-developed  leucocytes. 

(f)  Eosinophiles. — The  main  distinction  between  the  eosinophils  and 
the  preceding  variety  of  leucocyte  is  found  in  the  staining  qualities  of  their 
granules,  which  assume  a  bright  pink  or  red  color  to  acid  dyes,  as  eosin  or 
acid  fuchsin.  Their  nuclei  are  polymorphous,  and  stain  more  evenly 
than,  though  not  as  deeply  as,  the  polymorphonuclear  leucocytes.  In 
size  they  range  from  9.5  jti  to  11  /i.  They  are  found  in  healthy  blood  in 
small  numbers  only, — about  2  per  cent,  of  the  leucocytes.  By  many  they 
are  regarded  as  **  over-ripe  "  polymorphonuclear  neutrophils.  They  are 
generally  abundant  in  areolar  tissue  and  bone-marrow. 

Considerable  clinical  interest  is  attached  to  alterations  in  the  eosino- 
phile  percentage,  because  of  the  significance  attached  to  their  variations. 
In  some  diseases,  as  leukaemia,  their  absolute  number  is  increased,  while 
their  relative  proportion  to  other  leucocytes  is  maintained.     They  are  in- 
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creased  absolutely  and  relatively  in  chlorosis,  bronchial  asthma,  infancy, 
trichinosis,  some  bone  diseases,  and  skin  diseases.  Ordinarily,  however, 
they  do  not  increase  to  more  than  lo  per  cent*  to  20  per  cent,  although  in 
trichinosis  they  may  amount  to  as  much  as  60  per  cent  of  the  leucocy^tes. 
Increase  of  the  eosinophile  percentage  is  known  as  ''  t'osinophilia.*' 

The  eosinophil es  are  diminished  during  the  course  of  n on- febrile 
tuberculosis,  and  in  croupous  pneumonia,  many  infectious  diseases  running 
a  high  temperature.  In  the  latter  disease  a  return  to  the  normal  propor- 
tion is  regiirded  as  a  warning  of  the  approach  of  the  crisis. 

(/)  Baaophilic  Leucocytes;  Mast  Calls, — These  cells  are  found 
in  but  very  small  percentage  in  the  healthy  blood,  not  amounting  to  more 
than  0.5  per  cent*  of  the  total  leucocytes.  They  possess  a  polymorphous 
nucleus.     Their  granulations  require  the  following  for  their  staining  : 

Fikered  Alcoholic  !iatiu-ated  lotulion  of  daliliii,  .       50,00  c.c. 

Glacial  aceiic  acid,         ..«,..«       lO.OO  c.c 
Dislilled  water,     ........     100,00  c<c. 

They  range  in  size  from  20  ;i  to  30 /i.  Their  clinical  significance  does  not 
seem  to  have  been  fully  settled  ;  but  they  are  found  in  greatly-increased 
proportion — as  much  as  10  per  cent. — in  splenic  leukaemia, 

{ g  )  Myelocytes. — These  are  never  present  in  normal  blood.  They 
are  of  two  varieties,  according  to  the  staining  qualities  of  their  grginules, 
which  may  be  neutrophilic  or  eosinophilic. 

The  neutrophilic  myelocytes  present  a  large,  rouud,  feebly-stained 
nucleus,  herein  resembling  the  large  mononuclear  lymphocytes,  but  differ- 
ing from  them  in  their  possession  of  neutrophilic  granules.  They  range 
in  size  from  i  2 /i  to  20,«.  They  are  regarded  as  transition  forms  between 
the  large  mononuclear  leucoc^'tes  and  the  polymorphonuclear  ncutro- 
philes.  They  are  found  in  large  numbers  in  the  blood  of  splenic  leuke- 
mia ;  but  they  may  also  occur  in  chlorosis,  pernicious  anemia,  and  some 
leucocytoses. 

The  eosinophilic  niyelocytes  resemble  the  preceding  in  all  partic- 
ulars excepting  in  the  staining  qualities  of  their  granules,  which  are  eosino- 
philic. They  are  found  in  association  with  the  neutrophilic  myelocytes, 
though  in  much  smaller  numbers. 

The  Number  of  Leucocytes,— The  number  of  leucocytes  in  normal 
blood  is  stited  to  vary  from  5000  to  7000  per  cubic  millimetre.  In  pro- 
portion to  the  number  of  red  corpuscles  present,  their  number  is  1  to  500 
to  1  to  600. 

Physiological  Leucocytosis.— An  increase  in  the  number  of  leuco- 
cytes is  called  leucocytosts  or  hyperleucocytosis.  The  number  of  leuco- 
cytes in  a  cubic  millimetre  of  blood  sufficiently  large  to  be  called 
leucocytosis  has  been  arbitrarily  placed  at  10,0OO.     Leucocytosis  may  be 
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physiological  or  pathological.     Physiologically,   leucocytosis  may  result 
from 

a.  Digestion  (digestive  leucocytosis). 

b.  Pregnancy. 

c.  Infancy. 

(a)  Digestive  Leucocytosis. — An  increase  in  the  number  of  leuco- 
cytes begins  within  an  hour  after  a  full  meal,  especially  after  one  consisting 
very  largely  of  nitrogenous  food.  It  reaches  its  maximum  during  the 
period  of  intestinal  digestion,  at  which  time  the  leucocytes  may  be,  in  pro- 
portion to  the  red  corpuscles,  as  i  to  150.  The  increase  relates  almost 
exclusively  to  the  polymorphonuclear  neutrophiles.  Exceptionally,  the 
relative  proportions  of  the  several  varieties  of  leucocytes  are  retained. 

While  the  occurrence  of  digestive  leucocytosis  may  be  utilized  for 
diagnostic  purposes,  its  value  is  impaired  by  the  fact  that  it  is  sometimes 
absent  in  perfectly  healthy  persons ;  and,  as  the  result  of  disease,  it  is  not 
always  affected  in  the  same  manner.  It  is  most  pronounced  in  persons  of 
good  digestive  powers.  It  is  absent  in  the  majority  of  cases  of  gastric 
cancer.  It  has,  therefore,  been  suggested  as  a  sign  for  the  differentiation 
of  that  affection  and  gastric  ulcer,  digestive  leucocytosis  not  being  impaired 
in  the  latter. 

(6)  Leucocytosis  of  Pregnancy. — Leucocytosis  in  pregnancy  is 
common,  but  not  invariable.  The  number  of  leucocytes  never  goes  above 
14,000  per  cubic  millimetre.  It  is  observed  with  especial  frequency  and  to 
a  most  pronounced  degree  during  the  last  three  months  of  pregnancy  and 
in  primipara.  It  reaches  its  maximum  at  the  time  of  delivery,  and  then 
gradually  declines.  The  increase  relates  almost  exclusively  to  the  poly- 
morphonuclear neutrophiles. 

(c)  Leucocjrtosis  of  Infancy. — The  number  of  leucocytes  at  birth  is 
usually  from  10,000  to  20,000,  and  continues  so  for  the  first  two  days. 
Then  it  begins  to  decline  until,  at  the  end  of  the  first  week,  it  has  reached 
the  normal  for  infancy  (10,000).  The  increase  relates  to  the  polymorpho- 
nuclear neutrophiles,  which  may  constitute  60  to'/o  per  cent,  of  the  whole, 
as  compared  with  the  normal  of  40  per  cent,  for  the  infant. 

Pathological  Leucocytosis.— The  pathological  conditions  which 
may  be  characterized  by  leucocytosis  include  the  following : 

a.  Inflammations  and  infections  (inflammatory  leucocytosis). 

b.  Leucocytosis  of  malignant  disease. 

c.  Post*hiemorrhagic  leucocytosis. 

d.  Toxic  leucocytosis. 

e.  leukaemia  (leucocytha^mia). 

(a)  Inflammatory  Leucocytosis.— Leucocytosis  occurring  during 
the  course  of  inflammatory  and  infectious  disorders  is  to  be  regarded  as  an 
effort  on  the  part  of  the  system  to  overcome  the  invading  principle,  be  it 
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bacterial  or  otherwise.  While  the  study  of  such  a  leucocytosis,  when 
taken  in  conjunction  with  the  associated  symptoms,  is  capable  of  giving 
considerable  information,  of  itself,  it  is  valueless  clinically.  Its  extent  bears 
no  relation  to  the  severity  of  the  inflammatory^  process,  but  rather  to  the 
degree  of  intensity  of  the  infection  and  the  reacting  powers  of  the  indi- 
vidual. It  is  more  marked  in  inflammations  with  purulent  than  in  those 
with  serous  exudates. 

To  determine,  then,  the  full  significance  of  the  leucocytosis,  it  is  neces- 
sary to  be  possessed  of  full  information  concerning  the  case.  Thus»  a 
slight  increase  would  indicate  either  mild  infection  or  feebly-reacting 
powers ;  which,  the  associated  symptoms  will  decide, 

(*)  Leucocytosis  of  Malignant  Disease.^The  leucocytosis  is  by 
no  means  of  constant  occurrence  in  malignant  disease,  being  observed  in  a 
h'ttle  less  than  half  the  cases.  Even  then  it  is  almost  always  moderate  in 
degree.  Exceptions  to  this  latter  statement  are  found  in  some  rapidly- 
growing  tumors  of  the  kidneys,  lungs  and  liver,  in  which  the  leycoc>*tes 
may  reach  as  high  as  50,000.  To  reconcile  these  discrepancies,  Da  Costa 
states  the  general  rule  that  **  tumors  of  rapid  development,  involving  a  large 
area  of  tissue  and  complicated  by  extensive  metastases,  cause  decided,  often 
high,  leucocytoses  ;  while  localized  tumors  of  small  size  and  slow  growth 
give  rise  to  trifling,  if  any,  increase."  The  increase  relates  in  most  in- 
stances to  the  polymorphonuclear  neutrophiles ;  exceptionally,  to  the  lym- 
phocytes, especially  in  sarcoma  of  the  lymphatic  system. 

(c)  Post-HsBmorrhagic  Leucocytosis.— Leucoc>tosis  follows  very 
promptly  upon  severe  losses  of  blood,  if.,  at  intervals  ranging  from  two  to 
ten  hours.  It  is  especially  well-marked  after  traumatic  haemorrhages, 
rather  than  those  resulting  from  lesions  in  which  the  general  strength  and 
reactive  powers  of  the  patient  are  impaired.  The  leucocytosis  usually  runs 
less  than  25,000,  and  disappears,  as  a  general  rule,  in  about  three  or  four 
days.  The  polymorphonuclear  neutrophiles  are  the  elements  usually  in- 
creased. Exceptionally,  there  is  a  lymphocytosis.  Myelocytes  are  fre- 
quently present. 

(d)  Toxic  Leucocytosis, — The  toxic  conditions  of  especial  interest 
capable  of  producing  leucocytosis  include  coal-gas  and  ptomaine  poisoning, 
ether  narcosis,  cholaemia,  and  uraemia. 

[f)  Leukaemia;  LeucocytliaBniia,— In  leukaemia,  of  which  there 
are  two  varieties,  the  spleno-medullary  and  the  lymphatic,  the  number  of 
white  cells  is  enormously  increased, — to  100,000  or  more.  The  blood- 
changes  in  these  are  best  studied  in  connection  with  the  other  clinical 
features  of  the  disease, 

Hypoleueiicytosiis ;  Leucopenia. — By  leucopenia  is  meant  a  dimi- 
nution in  the  number  of  white  blood-cells.  It  may  be  either  physiological 
or  pathological. 
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PhysiologicaJ  leucopenia  may  follow  exposure  to  cold,  brief  hot 
baths,  or  stimulation  of  sensory  nerves.  It  is  a  phenomenon  of  starvation 
and  malnutrition. 

Pathological  leucopenia  may  be  observed  in  a  variety  of  infectious 
diseases  when  the  infection  is  great  and  the  resisting  powers  of  the  indi- 
vidual are  weak.  Among  the  special  diseases  of  the  blood  it  is  occasionally 
observed  in  chlorosis,  and  is  rather  common  in  pernicious  anaemia,  but 
in  neither  of  these  affections  is  it  a  diagnostic  symptom.  It  has  also  been 
known  to  follow  the  ingestion  of  certain  drugs,  notably  ergot,  sulphonal, 
tannic  acid,  atropine,  agaricine,  and  picrotoxine. 

8.  The  Parasites  of  the  Blood.— The  principal  parasites  found 
in  the  blood  include 

1.  The  malarial  parasite. 

2.  Filaria  sanguinis  hominis. 

3.  Schistosoma-haematobium. 

4.  Spirillum  obermeieri. 

I.  The  Malarial  Parasite;  The  Method  of  Examination.— The 
malarial  parasites  may  be  discovered  and  studied  from  either  fresh  or 
dried  and  stained  specimens  of  blood.  The  former  is,  beyond  all  question, 
the  best  adapted  to  clinical  work,  as  it  may  be  carried  out  at  the  bedside. 
The  essential  points  in  the  preparation  of  the  specimen  are  cleanliness  of 
the  slide  and  cover-glass,  and  the  depositing  on  the  former  of  a  very  small 
portion  of  blood.  If  too  much  blood  is  taken,  the  corpuscles  will  be  in 
layers,  and  will  form  rouleaux.  Thus  their  edges  only  will  be  visible,  and 
the  discovery  of  the  various  forms,  the  pigment-granules  excepted,  will  be 
impossible. 

If  it  is  not  practicable  to  make  the  examination  at  once,  the  blood 
may  be  deposited  on  a  warm  slide  and  the  cover-slide  sealed  with  vaseline. 
These  precautions  will  enable  the  parasites  to  retain  their  vitality  for  a 
couple  of  hours. 

When  it  is  desired  to  examine  dried  and  stained  specimens,  the  film  is 
prepared  in  the  usual  way,  after  which  it  is  fixed  by  ether  and  alcohol.  It 
is  then  stained  with  Plehn's  solution,  the  formula  of  which  is  as  follows  : 

Concentrated  aqueous  solution  of  methylene  blue,  .  .     60  c.c. 

One-half  per  cent,  solution  of  eosin  in  75  per  cent,  alcohol,  .     20  c.c. 

Distilled  water,   .         .  .  .         .  .  .  .  ,     40  c.c. 

Twenty  per  cent,  solution  of  sodium  hydrate,         .         .  .12  gtt. 

After  fixation,  the  films  are  subjected  to  this  solution  for  five  or  six 
minutes.  As  a  result,  the  malarial  organisms  are  stained  blue  ;  the  nuclei 
of  the  red  or  white  corpuscles,  blue  or  violet ;  large  granulations,  red. 

Wet  specimens  may  be  stained  by  puncturing  the  skin  through  a  drop 
of  a  solution  of  methylene  blue  in  fresh  ascitic  fluid. 
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Fit;.  i66.— The  Tkrtian  Parasite. 


I.   Nnrmal  frytkritcrif, 

a,  3.  4.  5.    /ntracr/Zti/ar  hyaline  forms. 

6.  7.  y^Mw^f  pigmmted  intracellular  forms.  In  6  two  distinct  parasites  inhabit  the  erv*- 
thrtKTyte,  the  larger  one  beinK  actively  araeboid.  as  evidenced  by  the  long  tentacalar 
process  trailing  from  the  main  body  of  the  organism.  This  ameboid  tendency  is 
siill  better  illustrated  in  7.  by  the  ribbon-like  design  formed  by  the  parasite.  Note 
the  delicacy  of  the  pigment  granules,  and  their  tendency  toward  peripheral  arrange- 
ment in  6,  7.  and  8. 

8.  Later  developmental  stage  of  7.    In  7,  8,  and  9  enlargement  and  pallor  of  the  infected 

erythrocyte  become  conspicuous. 

9.  Mature  intracellular  pigmented  parasite. 

10.  II,  12.  Segmenting  forms.    In  10  is  shown  the  early  stage  of  sporulation— the  develop- 

ment  of  radial  striations  and  peripheral  indentations  coincidentally  with  the  swarm- 
ing of  the  pigment  toward  the  center  of  the  parasite.  The  completion  of  this  process 
is  illustrated  Dy  11  and  12. 

13.  Large  swollen  extracellular  form.     Note  the  coarse  fused  blocks  of  pigment.    (Com- 

pare size  with  that  of  normal  erythrocyte,  i.) 

14.  Flagellate  f Of m. 

i^.  Shrunken  and  fi  agmentmg  extracellular  forms. 
16.    Vacuolation  of  an  extracellular  form. 

Note.— The  original  water-color  drawings  were  made  from  fresh  blood  specimens,  a 
Leiiz  ^-inoh  oil-immersion  objective  and  4  ocular,  with  a  Zeiss  camera-lucida,  being  used. 

■  From  DaCosta's  *'  Hematology  *'.) 
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The  usual  errors,  as  a  result  of  which  failure  to  discover  the  parasite 
ensues,  are  the  taking  of  too  large  a  specimen  of  blood,  so  that  nothing  is 
visible  under  the  microscope  but  numerous  rouleaux  formations  ;  not  tak- 
ing sufficient  time  to  the  examination  ;  and  making  examinations  after 
quinine  has  been  administered. 

As  already  stated,  the  examination  of  fresh  specimens  is  the  most 
satisfactor}\ 

It  is  a  misconception  that  the  malarial  parasites  exist  in  such  numbers 
that  one  has  but  to  peer  through  tlie  microscope  to  see  them  in  droves  all 
over  the  field<  As  a  matter  of  fact,  but  one  or  two  organisms  are  visible 
on  each  field  ;  and,  in  very  many  instances,  one  must  search  through  a 
number  of  fields  before  discovering  even  one.  The  observer  should  never, 
therefore,  give  up  his  search  for  them  until  he  has  spent  a  half-hour  at  the 
work. 

If  the  examination  is  made  after  quinine  has  been  administered,  no 
micro-organisms  whatever  may  be  discoverable. 

The  novice  to  whom  the  appearance  of  the  parasites  is  strange  should 
direct  his  attention  to  the  discover>'  of  black  specks  possessed  with  motion. 
These  are  the  pigment-granules.  The  hyaline  forms  appear  as  clear  areas  in 
the  midst  of  unusually  pale-red  cells  ;  they  are  irregular  in  shape  and  endowed 
with  amceboid  motion.  In  certain  cells  the  parasite  itself  may  not  be  visi- 
ble, but  its  presence  is  suggested  by  their  extra  large  size.  The  detection 
of  the  fiagellae  is  generally  simplified  by  their  active  movements,  which 
cause  a  commotion  among  the  surrounding  red  cells,  the  movements  of 
which  suggest  a  search  for  the  cause  of  this  activity  and  result  in  the  dis- 
cover}^ of  the  flagellae. 

Three  varieties  of  the  malarial  parasite  have  been  described,  namely, 

a.  The  tertian  parasite. 

b.  The  quartan  parasite. 

c.  The  a^stivo-autumnal  parasite. 

Each  of  these  gives  rise  to  its  own  peculiar  type  of  malarial  fever 
(see  p,  63), 

A  thorough  conception  of  the  appearance  of  the  malarial  parasite 
demands,  first,  a  knowledge  that  it  passes  through  several  stages  in  its 
course  of  development,  each  stage  presenting  well-defined  characteristics. 
These  stages  include  the  following  : 

i.  The  intracellular  hyaline  forms, 
ii.  The  intracellular  pigmented  forms, 
iii.  The  extracellular  pigmented  forms, 
iv.  The  segmenting  forms, 
v.  The  flagellate  forms. 
(tj)    The    Tertian    Parasite.— i.    The    Intracellular    Hyaline 
Forms. — These  constitute  the  first  stage  in  the  development  of  the  tertian 
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parasite.  They  are  visible  in  the  blood  immediately  or  shortly  following 
the  paroxysm.  They  are  characterized  by  small  transparent  (hyaline) 
bodies  in  the  red  blood-cells.  They  possess  active  amoeboid  movements  ; 
hence  they  exhibit  frequent  and  varied  changes  in  shape.  These  hyaline 
bodies  are  derived  from  the  sporulation  of  the  previously  maturing  set  of 
parasites.     Next  we  have 

ii.    The   Intracellular   pigmented   forms,  which  appear  in  about 
twenty-four  hours  after  the  paroxysm,  and  consist  of  a  mass  of  pigment 
granules,  yellowish-brown  in  color,  deposited  (at  first  scantily)  about  the 
peripheral  portion  of  the  parasite.     Like  the  hyaline  bodies,  these  granules 
are  possessed  of  an  active  amceboid  motion. 

With  progressive  development,  the  parasite  increases  in  size,  the  pig- 
mentation grows  more  dense,  and  the  amceboid  movements  gradually  dis- 
appear. While  all  this  is  taking  place,  the  containing  corpuscle  becomes 
paler  and  larger,  until  finally  it  is  decolorized,  and  its  substance  forms  a 
mere  rim  about  the  organism.  It  may  happen,  however,  that  with  the  de- 
velopment of  the  pigmentation  the  parasite  escapes  from  its  host,  and  then 
we  have 

iii.  The  Extracellular  Pigmented  Forms. — ^The  organisms  un- 
dergoing this  accident  are  immediately  dwarfed  and  deprived  of  their 
amoeboid  motion.  They  may  become  fragmented.  Parasites  pursuing  this 
course  are  soon  lost  to  view  by  reason  of  obscuration  of  their  outlines. 

If,  however,  the  parasite  does  not  escape  from  the  corpuscle  until  ap- 
proaching the  stage  of  segmentation,  it  then  appears  in  the  blood  as  a  large 
spherical  body  filled  with  actively-moving  pigment-granules,  some  massed 
in  groups  and  figures,  others  separate  and  distinct.  It  is  from  these  extra- 
cellular pigmented  forms  that  the  flagellated  bodies  are  derived. 

The  stage  of  development  succeeding  the  intracellular  pigmented  forms 
is 

iv.  The  Segmenting  Forms. — These  are  observed  in  greater  numbers 
in  the  deep  circulation,— only  occasionally  in  the  blood  taken  from  the 
finger-tip.  The  first  stage  of  segmentation  is  characterized  by  the  collec- 
tion of  the  pigment-granules  into  a  compact  mass  at  or  near  the  centre  of 
the  parasite.  Then  appear,  serially,  a  number  of  minute  refractive  points 
and  indistinct  parallel  linear  shadings,  and  indentations  are  observed  where 
the  latter  intersect  the  edge  of  the  parasite.  Thus  the  latter  is  divided  into 
some  fifteen  or  twenty  segments,  which  are  the  spores  from  which  the  next 
succeeding  group  of  parasites  is  developed.  Each  spore  contains  a  central 
refractive  spot.  At  this  stage  the  organism  is  enclosed  by  a  thin  layer  of 
erythrocyte,  which,  however,  is  scarcely  visible  by  reason  of  its  transpar- 
ency. Now  the  corpuscle  ruptures,  and  the  spores  or  segments  escape 
into  the  surrounding  blood,  and  disappear  from  view. 

V.  Flagellate  Forms. — These,  as  already  stated,  develop  from  the 
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1.  formal  rrvthrncvU. 

2.  Jntracfllutar  hyaline  form. 

3.  Youmff  pigmented  intracellular  form.     Note  the  coarseness,  dark  color,  and  scantiness 

of  the  piement  granules. 
4«  5. 6,  7.   fuiter  developmental  stages  of  jf.    Note  the  peripheral  distrihotion  of  the  pigment 
in  :iU  the  parasites  from  3  to  S. 

8.  Mature   intracellular  form.     Note  that    the  stroma  of  the  erythrocyte  is  no  longer 

demonstrable. 

9.  10.  II.  Segmenting  forms.     In  9  are  shown  the  characteristic  radiating  lines  of  pigment. 

I  a.   Lafge  swotlen  extracellular  form. 

13.  Flaf;f Hate  form. 

14.  Vacuolation  0/  an  extracellular  form. 

( Fri>m  I>a<'«Ma's  "  HtMnatolo^x  ".) 


r 


THE  BLOOD.  617 

extracellular  pigmented  bodies  which  have  escaped  from  the  er>'throcytes 
just  before  the  time  for  segmentation.  The  appcaraDCC  of  flagellation  is 
preceded  by  great  activity  of  the  movements  of  pigment-granules,  which 
finally  accumulate  at  or  near  the  centre  of  the  parasite,  and  one  or  more 
long,  tentacular  arms  are  thrust  forth  from  the  main  body.  These  flagcUa 
exhibit  one  or  more  bulbous  enlargements,  situated  usually  at  their  distal 
extremity,  less  frequently  in  their  continuity  or  at  their  central  terminus. 
These  flagella  are  now  believed  to  be  true  male  sexual  organs.  They  dis- 
appear in  one  of  two  ways,  namely,  by  detachment  from  the  main  body, 
and  are  lost  in  tlie  blood-stream  ;  or  they  gradually  disappear,  apparently 
by  reabsorption. 

(S)  The  Quartan  Parasite,— It  is  generally  admitted  that  the  dis- 
tinctions between  the  hyaline  forms  of  the  quartan  parasite  and  those  of 
the  tertian  are  so  poorly  defined  that  they  are  hardly  sufficient  for  a  satis- 
factory differentiation  of  the  two  organisms,  excepting  in  the  hands  of  the 
expert.  The  quartan  bodies  are  smaller,  less  actively  motile,  and  more 
refractive  than  the  tertian. 

The  pigmented  forms  present  features  which  are  readily  recognized. 
In  the  first  place,  their  outlines  are  far  more  distinct  than  those  of  the  ter- 
tian. The  pigment-granules  themselves  are  dark-brown,  almost  black,  and 
early  in  their  course  become  collected  in  one  portion  of  the  organism.  The 
amceboid  movements  of  the  parasite  become  entirely  lost  at  the  end  of 
forty-eight  hours. 

The  corpuscle  itself  presents  a  marked  contrast  with  the  condition  ob- 
served in  the  tertian  variety.  It  is  shrunken,  dark,  or  what  has  been 
described  as  **  brassy." 

The  process  of  segmentation  involves  a  division  into  six  to  twelve  seg- 
ments, with  the  pigment-granules  collected  in  the  centre. 

U')  The  ^stivo-Autumnal  Parasite, —Marked  irregularity  charac- 
terizes the  phenomena  of  the  aestivo-autumnal  fevers,  and  this  has  been 
explained  by  the  irregularity  as  to  the  time  required  for  its  parasites  to 
complete  their  growth.  There  are  observers  who  claim  that  the  a^stivo- 
autumnal  fever  is  produced  by  several  organisms,  concerning  some  of  w^hich 
we  have  no  knowledge. 

The  hyaline  forms  of  the  sestivo-autumnal  parasite  are  much  smaller 
than  those  of  either  the  tertian  or  quartan  varieties.  Its  margins  are  much 
more  sharply  delimited.  Its  characteristic  feature,  by  which  it  may  be 
recognized  with  certainty,  lies  in  the  formation  of  ring-Iike  bodies.  After 
a  time,  by  reason  of  the  amc^eboid  movements,  it  changes  into  a  flattened 
disk.      Later  it  returns  to  the  ring-like  form.     And  so  the  changes  recur. 

The  pigmented  forms  appear  as  a  few^  brown  granules,  situated 
usually  towards  the  edge  of  the  parasite.     They  are  generally  non-motile. 

Parasites  in  a  more  mature  stage  of  development  arc  to  be  found  only 
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in  the  deeper  circulation.  In  order  to  study  them,  it  is  essential  to  aspirate 
an  internal  organ,  preferably  the  spleen.  The  segmenting  forms  may  thus 
be  studied.  They  may  make  regular  rosettes  with  eighteen  or  twenty  seg- 
ments, or  they  may  be  very  irregular.  About  their  centre,  the  pigment- 
granules  are  massed. 

The  erythrocytes  containing  the  organism  early  show  degenerative 
changes,  as  a  "brassy**  appearance  of  their  protoplasm  with  creiiation  of 
their  edges. 

The  characteristic  crescents,  ovoid  and  round  bodies,  are  not  found  in 
the  peripheral  blood  until  a  week  or  more  after  infection.  They  are  liable 
to  be  found  in  the  blood  for  some  time  after  the  subsidence  of  all  symp- 
toms, and  are  exceedingly  resistant  to  the  action  of  quinine.  These  bodies 
are  believed  to  be  transformations  of  such  of  the  intracellular  hyaline 
forms  as  have  not  undergone  the  process  of  segmentation. 

2.  The  Filajia  S^uiguinis  Hominis. — The  embryo  of  the  iilaria 
sanguinis  hominis  appear  in  the  human  blood  as  small  worms,  measuring 
-^  of  an  inch  in  length  by  -jt^Vit  ^^  ^^  ^"^^  *^  thickness.  They  are 
readily  visible  under  a  low-power  (^)  objective.  They  are  found  in  the 
peripheral  blood  only  during  the  resting-hours  of  the  patient.  The  num- 
ber varies  all  the  way  from  five  or  ten  to  over  two  thousand  per  cubic  mil- 
limetre of  blood.  They  are  actively  motile,  their  movements  consisting  of 
wriggling  and  twisting,  but  they  make  but  little  shifting  of  location  in  these 
movements. 

In  many  cases  the  parasite  produces  no  disturbance  in  health  whatever, 
being  discovered  by  accident  when  the  patient  is  subjected  to  a  thorough 
examination.  Sometimes  they  produce  obstruction  of  the  lymphatics,  re- 
sulting in  chyluria,  lymphangitis,  lymph  scrotum,  and  elephantiasis. 

3.  Schistosoma  HsBmatobium. — This  is  a  parasite  which  infests 
the  smaller  veins  of  the  portal  system,  producing  cystitis  and  haematuria, 
sometimes  associated  with  anaemia.  They  never  occur  in  the  peripheral 
blood.  They  are  discoverable  only  in  the  blood-clots  discharged  from  the 
bladder. 

4.  Spirillum  Obermeieri. — This  is  the  specific  element  of  relapsing 
fever,  and  is  found  in  the  blood  of  patients  suffering  from  that  disease  dur- 
ing the  stage  of  pyrexia.  It  is  a  thin,  curled,  fibre-like  body,  -j-J-g-  to  ^inr 
of  an  inch  in  length. 

The  Widal  Reaction. — The  Widal  reaction  is  based  upon  the  prop- 
erty possessed  by  blood  from  typhoid  patients  of  causing  clumping  of  the 
typhoid  bacilli  in  young  cultures  in  bouillon.  It  is  now  universally  regarded 
as  very  valuable  evidence  of  the  presence  of  that  disease,  although  it  is  oc- 
casionally absent  in  cases  of  typhoid  fever,  and  very  exceptionally,  for 
some  unexplainable  reason,  appears  in  other  conditions,  or  in  healthy  sub- 
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Fig.  i6S.— Thh  Rsnvo-ArrrMNAi.  Parasitk. 


I.  Normal  erythrocyte. 
a,  3.    Young  kvaline  ring-forms. 

4,  5,  6.   Intracellular  hyalme  forms.    In  4  the  parasite  appears  as  an  Irrcinilarly  shai>ed  disc 
with  a  thinned-out  central  area.    In  5  and  6  its  ameboid  prop«:rties  are  obvious. 

7.  Young  pigmented  intracellular  form.     Note  the  extreme  delicacy  and  small  number  of 

(he  pif^ent  granules. 

8.  9,    Later  developmental  stages  of  7. 
10,11,12.   Segmenting  forms. 

13,  14.   Crescentic  forms  at  early  stages  of  their  development. 

15,  16.  17,  18.  10.  Crescentic  forms.   In  15  and  19  a  distinct  "  bib  "  of  the  er\*th»'ocyte  is  visible. 
Vacuolation  of  a  cr«;scent  is  shown  in  18.  and  polar  arrangement  of  the  pigment  in  17. 
JO.    Oval  form. 
21,  22.  Spherical  forms. 
23-   Flagellate  Jurm. 

24.  /  acuolation  and  deformity  of  a  spherical  form. 

25.  Vacuolated  leucocyte  apparently  enclo>tng  a  dwarfed  and  shrunken  crescent. 
a6.  Hemains  of  a  shrunken  spherical  f of  m. 

iKrum  IMCtJSta's  "*  H*-malolifKy  ".) 


YoilSS:  cultures  of  the  r>T^vvJ    \«o":    .rv    .<Nv%\!irK^J\    x'.xvx'*v4mI    is*    I  v. 

proper  performance  of  the  test.  Vhcx  mu^i  jk^  N^  iu^mv  l\ii»  ^^^^^K^  n**»« 
bcKzrs  old.  To  prenare  such  a  cultuiv.  nnmiv  %>i  iV  »»ix  «^^  *^is:*i»t\«*vx  hsv,»i 
an  agar  culture  should  be  trans^>Ijintc\"l  to  KhuIIsmi 

There  are  three  methvxis  of  A|>t'J>tn^  lh\*  \\^UI  i\\txiixM>.  .^x  nvII*»\\\ 
a.  The  dr\*  nxth^xi. 
b-  The  fresh-bi«.xxi  nKth^xi. 
c.  The  sejxiratevi  serum. 

In  each  of  these  methvxis  it  is  !uxvss,\i\  xhM  thv  x|SMhun  Is    \\\i)\ 
dently  diluted  with  t>-^'»hvxd  bouillon,  newi  lexx  ihan  \\\  \\w  pi^^poMuM^  oi 
one  to  ten:  and  some  observers  habitually  uxe  nuu  \\  hi^lui  «Ii)u(i^m\^,  .*x  om 
to  fift\-.     In  wx^U -marked  cases,  the  n*aotio«  ix  ol^.uhabU  \\\  \\\y  \^^^^\^^^\\^^^\^ 
of  one  to  two  hundred. 

(a)  The  dried-blood  method  is  one  nuv^t  ^oiumonU  m  \\^% ,  W  \A\\>y 
of  the  ease  with  which  the  bloiHl-s|Hvinu*n  max  U'  )mv|kuv«I  loi  it^ur^piM 
tation  to  laboratories  at  a  distaiuv.      It  in  tlu  onr  .ilmo.t  nih\>  r^.ttlN  ww 
ployed  by  Boards  of  Health.     A  few  iliopn  ol  blood  ItoUi  \\\\  ^\\^\\y\W%\ 
case  are  deposited  upon  a  piece  of  ^la/ed  non  .iUvmIu  hi   |M|it  i.  »»i    \\\\\m\  .t 
glass  slide,  and  fXTmitted  to  dry.     In  thi^  londition  it  wilt  tittploi  m.in\ 
days.     To  make  the  test,  if  the  .s|Hvinu*n  i<«  on  a  i\l\'^*^  qIuIi  ,  H  1m  lUMiMt  iimI 
with  a  drop  of  sterile  water  and  tht>ron|»hly  inixnl,  >\Hli  llu  .ilil  •*!  .»  pLill 
num  loop.     Next,  it  is  diluted  with  nitir  dinpii  nl  tv|ihnlil  I«mm|||imi  t  mIImi»- 
If,  however,  the  .specimen  is  on  |Ki|M*r,  the  piMtKUt  «itv»tt«l  Im   lit*   hlMMil  hi 
carefully  cut  out  with  a  pair  of  McinHurM,  and  <9fi.ilod  iIimimiii'IiIv.  Tim  rlHtvM 
wards,  in  ten  drops  of  bouillon  ciilluti*.      1  hr  t,|MiiMtMt  in  IImm  if'tdvI'M 
examination. 

(d)  The  Fresh-Blood  Method. ^   In  iltu  iimiImhI  iIm  fM<ih  \t\t*ni\  Uf 
mixed  at  the  patient's  bcdsirle  with  U*t\  lifttrt)  iU  linll*  m^  Ivi^Mild  \tmt)\\nh  )m 
a  test-tube.     It  is  then  ready  for  #x;ifiiin;»lion,  hI»mI»  inna^  Im  iintU    ^\lUUt 
two  or  three  hours  after  thf:  pn'p;ir;»fion  of  fin   (»|^HfrMH       /Sttttt^ih  tUht 
tion  maybe  secured  by  HjfUMiHy  f.nuaUufifti  \ti\t*\hii^  »,f    Uy  H^»     ttintfH 
Zdss  leucrK:ytom'rt^-r. 

(rr  The  Serum  Method*--  'lo  fA^Mu  ^h*  ^t^muf  u  vf  .\*  tttfu,  -i  ^^i-ih 

tit>'  of  bl'^'xi     15    V>    20   dr'yj/is;  1%  fJiWffffti    Hi    ^    ft  ::t  *ri^^  ^   ^u^i  'tUf^^ff^t  h^ 

bo^ul-''.'*    ;•   :,,<.*.'':.';    ,v»'-«'    <  '..V. '  • -i''.^  ^'^    -I.'..';  'I*^  •    yi.'^**!    ''i**/   ^W^*^*  ••n"!     !■;»•',••, 

»  '•J:  ;i»   r.-.i.v.: -I'..*:    .r.-ti' •  '•/.i'^    •.',»••  .•vi*'.vx    <••    «    •'«!••/)'•/  ';•••;:•      ^>,•^^,*  .'^v 
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as  follows  :  The  bacilli,  at  first  actively  motile,  are  soon  attracted  to  each 
other,  and  become  clumped  in  large  masses  ;  hence  the  term  "  agglutination 
reaction,'*  This  change  must  take  place  promptly,  ie.,  within  from  a  few 
seconds  to  thirty  minutes.  The  subsequent  course  of  the  reaction  varies, 
and  possesses  no  clinical  significance.  The  masses  may  undergo  granular 
degeneration,  and  finally  disappear  ;  'they  may  remain  unaltered  ;  or  they 
may  break  up  after  a  few  hours  and  their  places  be  supplied  by  a  few  ac- 
tively motile  organisms. 

In  all  cases,  the  culture  itself  should  be  examined  before  each  test  is 
made,  as  small  clumps  of  bacilli  are  of  occasional  occurrence.  In  the  ab- 
sence of  this  precaution,  such  clumping  may  lead  to  erroneous  conclusions. 

Symptomatology  and  Clinical  Course  of  the  Impor- 
tant Diseases  of  the  Blood. 

1.  Chlorosis. 

The  etiology  of  chlorosis  is  sufficiently  obscure  to  make  it  an  un- 
important factor  in  the  diagnosis  of  the  affection.  As  a  matter  of  fact,  the 
vast  majority  of  cases  occur  in  young  women,  and  this  is  always  to  be  re- 
garded as  suggestive.  Nevertheless,  the  disease  may  occur  in  males  and  in 
older  subjects.  The  first  thing  to  impress  the  observer  is  the  extreme  pal- 
lor of  the  patient, — a  pallor  that  has  been  described  as  possessing  a  green- 
ish-yellow color ;  hence  the  common  name  of  the  disease,  **  green  sick- 
ness.'* Sometimes  the  patient's  face  flushes  readily,  giving  rosy  cheeks 
on  a  pale  background.  The  mucous  membranes,  as  far  as  they  may  be 
visible,  are  likewise  pale. 

This  extreme  pallor  is  dependent  upon  characteristic  changes  in  the 
blood.  To  the  naked  eye  that  tissue  is  thin,  pale  and  watery-looking.  Ex- 
amination shows  it  to  be  remarkably  deficient  in  haemoglobin,  even  to  the 
extent  of  20  per  cent,  or  less  of  the  normal  proportion. 

The  red  corpuscles  likewise  decrease  in  number,  though  never  to  the 
extent  of  the  haemoglobin.  In  the  milder  cases  they  may  be  fully  up  to 
the  normal  standard.  Even  in  the  more  severe  examples  of  the  disease 
they  do  not  go  below  3,000,000  per  cubic  millimetre,  and  in  no  case  re- 
ported have  they  gone  below  1,300,000  (Hayem's  case).  So  far  as  the 
erythrocytes  present  are  concerned,  many  of  them  are  undersized  (micro- 
cytes).  In  the  most  severe  cases  macrocytes  may  be  observed.  Poikilo- 
cytcs  may  also  occur,  though  they  are  rare.  The  general  nutrition  of  the 
patient  is  apparently  good,  because  of  the  good  deposit  of  fat ;  neverthe- 
less, such  patients  have  soft  and  flabby  muscles,  and  are  easily  tired  and  ex- 
hausted. Sustained  effort  of  mind  or  body  is  impossible,  and  they  com- 
plain of  shortness  of  breath,  palpitation,  and  vertigo.  Digestive  disturbances, 
including  defective  or  perverted  appetite,  discomfort  after  eating,  and  con- 
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stipation,  are  commonly  present.  Heart-murniurs,  systolic  in  time  in  the 
mitral,  tricuspid  and  pulmonarj^  areas,  are  often  heard.  Those  in  the  mitral 
and  tricuspid  areas  are  dependent  upon  relative  insufficiency  ;  the  systolic 
pulmonic  murmur  is  the  characteristic  murmur  of  anaemia.  There  may  also 
be  heard,  in  the  majority  of  cases,  a  venous  hum  {J^rtdt  de  diable)  over  the 
jugular  at  the  base  of  the  neck.  There  is  some  degree  of  dilatation  of 
both  ventricles,  particularly  the  left.  The  heart -action  is  irritable,  palpi- 
tation ensuing  upon  slight  cause.  The  pulse  is  of  low  tension.  Utero- 
ovarian  symptoms  are  common,  but  they  are  the  result,  and  not  the  cause^ 
of  the  disease.  The  most  important  of  them  is  the  amenorrhoea,  which 
may  be  very  persistent. 

The  prognosis  of  chlorosis  is  good  when  proper  treatment  is  insti- 
tuted. If  permitted  to  go  untreated  for  too  long  a  period,  complications 
may  appear.  Among  these  are  ulcer  of  the  stomach,  venous  thromboses, 
and  endocarditis.     Intercurrent  acute  diseases  arc  not  borne  as  readily  as 

by  the  healthy. 

2.  PeritieioiiR  AniFinia* 

The  etiology  of  pemicious  anaemia  is  shrouded  in  obscurity.  Hunter 
has  lately,  with  some  good  reason,  endeavored  to  show  that  it  is  dependent 
upon  infection  introduced  by  way  of  the  mouth  (oral  sepsis.) 

The  patient  presents  a  highly  anemic  appearance,  but  the  complexion 
is  peculiar  in  that  it  is  of  a  lemon-yellow  or  canary  tint  At  times  this 
tint  may  be  so  marked  as  to  simulate  jaundice.  It  is  dependent  upon  the 
presence  of  a  pigment  derived  from  the  destruction  of  blood -eel  Is.  The 
profound  anaemia  brings  with  tt  proportionately  severe  exhaustion.  Emaci- 
ation is  not  likely  to  be  present,  but  the  muscular  tissue  is  fat  and  flabby. 
The  diagnosis,  however,  rests  upon  an  examination  of  the  blood.  Macro- 
scopically,  it  is  thin  and  of  water)'^  appearance.  At  times  it  is  difficult  to 
obtain  a  sufficient  quantity  from  the  puncture  to  fill  the  stem  of  the  c>'tom- 
eter.  The  number  of  red-blood  cells  is  greatly  diminished.  Counts  of 
1,000,000  are  common,  and  others  in  which  the  number  is  less  than  500,- 
000  to  the  cubic  millimetre  arc  not  infrequent.  The  haemoglobin  percent- 
age is  likewise  reduced,  but  usually  not  to  the  extent  suggested  by  the 
low  blood-count.  The  conclusion  is,  therefore,  that  the  individual  richness 
of  the  remaining  red  blood-corpuscles  in  ha:.*moglobin  is  not  impaired ;  on 
the  contrary,  it  may  be  increased.  Very  characteristic  are  the  appearances 
of  the  individual  blood-elements  under  the  microscope.  Poikilocytes  are 
numerous  ;  megalocytes,  megalobtasts,  microcytes  ;  in  fact,  these  changes 
may  be  summed  up  as  great  variations  in  shape  and  size  of  the  erythro- 
cytes. The  megaloblasts,  in  particular,  are  regarded  as  especially  significant 
from  a  diagnostic  standpoint.  The  haemoglobin  in  many  of  the  erythro- 
cytes is  very  irregularly  distributed,  and  this  gives  rise,  in  unstained  speci- 
mens, to  the  impression  that  they  are  nucleated.     Such  cells  stain  irregu- 
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larly.     The  leucocytes  are  generally  diminished  in  number,  but  there  is  a 
relative  lymphocytosis. 

The  usual  circulatory  symptoms  attendant  upon  anaemia,  as  palpita- 
tion, shortness  of  breath,  soft  pulse,  venous  hum,  and  cardiac  murmurs, 
are  common.  Haemorrhages  are  not  unusual,  and  are  observed  in  the 
retina  with  especial  frequency.  Epistaxis,  haematemesis,  haemoptysis, 
enterorrhagia,  menorrhagia  and  ecchymoses  may  also  occur.  Indeed,  they 
may  be  mistaken  for  the  primary  affection,  and  lead  to  incorrect  treatment. 

Remarkable  among  the  symptoms  of  pernicious  anaemia  is  the  fever, 
which  at  times  may  reach  a  high  grade.  This  fever  is  believed  to  be  due 
to  the  presence  of  a  poison  in  the  blood.  The  urine  is  usually  normal  in 
appearance,  but  contains,  in  some  cases,  a  large  amount  of  pathological 
urobilin.  Various  digestive  disturbances  may  be  encountered.  Some 
cases  are  apparently  associated  with  an  atrophy  of  the  gastric  mucous 
membrane,  and  this  fact  has  been  utilized  to  explain  the  genesis  of  such 
instances. 

Of  late  years,  frequent  attention  has  been  directed  to  the  supervention 
of  symptoms  pointing  to  spinal-cord  lesions.  As  a  rule,  the  general 
features  of  these  caseS  bear  a  close  resemblance  to  those  of  combined 
sclerosis  of  the  posterior  and  lateral  columns  (ataxic  paraplegia).  But 
pure  tabes  dorsalis  and  primary  lateral  sclerosis  have  also  been  simulated. 

The  prognosis  of  pernicious  anaemia  is  invariably  unfavorable.  Cases 
usually  run  an  irregular  course,  improving  to  a  remarkable  extent  for  a 
time,  but  ultimately  succumb  to  the  disease. 

The  diagnostic  errors  relate  mainly  to  cases  in  which  early  haemor- 
rhages are  believed  to  be  due  to  local  lesions,  and  assigned  as  the  cause  of 
the  anaemia,  and  treated  accordingly.  If  attention  is  paid  to  the  micro- 
scopic examination  of  the  blood,  it  seems  incredible  that  it  can  be  mistaken 
for  the  other  forms  of  anaemia,  or  for  the  anaemia  attendant  upon  certain 
organic  diseases,  as  Bright's  disease  and  cancer. 

3.  Lieueocythsemia ;  Lieuksemia. 

Two  varieties  of  leukaemia  are  now  recognized,  namely,  the  spleno- 
medullary  and  the  lymphatic.  While  each  of  these  affections  possesses 
definite  clinical  features,  by  which  they  may  be  readily  recognized,  never- 
theless, their  differentiation  should  always  be  based  upon  the  results  of 
examination  of  the  blood. 

Spleno-MeduUary  LeuksBmla. — This  variety  of  leukaemia  is  inva- 
riably insidious  in  its  onset  and  slow  in  progress.  Its  course,  however,  is 
interrupted  by  periods  of  remission  and  exacerbation  of  symptoms.  In 
the  beginning  the  patient  exhibits  the  usual  concomitants  of  anaemia,  as 
pallor,  prostration,  breathlessness,  etc.  He  early  complains  of  a  sense  of 
fullness  or  weight,  and  sometimes  pain,  in  the  region  of  the  spleen.     These 
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symptoms  receive  a  ready  explanation  in  the  greatly-increased  size  of  the 
spleen  and  the  distention  of  its  capsule.  Sometimes  the  pain  is  due  to 
congestion  of  that  organ  or  to  perisplenitis.  Sometimes  the  patient  com- 
plains of  tenderness  of  various  bones,  especially,  however,  the  sternum 
and  tibi^.  In  outward  appearance  the  patient  presents  one  important  dis- 
tinction from  the  anaemias  thus  far  described,  in  tliat  he  is  usually  emaci* 
ated,  sometimes  to  a  remarkable  extent. 

Perhaps  the  most  prominent  symptom,  aside  from  the  ana:mia,  is  the 
enlargement  of  the  spleen,  which  may  be  associated  with  some  tenderness. 
The  enlargement  usually  attains  great  proportions,  but  it  is  very  apt  to  vary 
in  size  from  time  to  time. 

The  circulator)^  symptoms  include  well-marked  weakness  of  the  heart, 
palpitation,  breathlessness  on  slight  exertion,  the  venous  hum  at  the  root  of 
the  jugular,  and  mitral,  tricuspid  and  pulmonic  systolic  murmurs.  Ha^m* 
orrhages  arc  by  no  means  uncommon,  and  may  proceed  from  any  organ 
or  any  part  of  the  surface  of  the  body.  Especially  common  are  epistaxis, 
bleeding  from  the  gums,  haematemesis,  eoterorrhagia,  and  retinal  haemor- 
rhages. 

Pigmented  patches  and  petechia  are  sometimes  observ^ed  on  the  skin^ 
The  former,  however^  may  be  due  to  tlie  extravagant  use  of  arsenic  as  a 
therapeutic  agent 

Some  cases  approach  the  lymphatic  form  of  leukaemia,  and  present 
some  degree  of  enlargement  of  the  lymphatic  glands. 

As  already  stated,  the  e.xaniiiiation  of  the  blood  furnishes  the  only  re- 
liable information  upon  which  to  base  a  diagnosis.  The  first  striking  feature 
is  the  greatly-increased  number  of  leucocytes,  which  may  exist  in  propor- 
tion to  the  erythrocytes  as  i  to  6  or  8,  and,  in  extreme  cases,  as  l  to  i. 
This  disproportion  depends  not  only  upon  absolute  increase  in  the  number 
of  leucocytes,  but  also  upon  diminution  of  the  red  blood-corpuscles.  The 
former  not  infrequently  amount  to  500,000  per  cubic  mitlimetre,  and  ex- 
treme cases  in  which  the  count  amounted  to  1,000,000  have  been  recorded. 
The  deficiency  in  red  corpuscles  is  not  usually  extreme,  the  count  ranging 
from  2,000,000  to  4,000,000  per  cubic  millimetre.  The  haemoglobin  per- 
centage is  generally  disproportionately  low  to  the  er>'throcyte  count. 

The  leucocyte  count  presents  some  remarkable  fluctuations  within  a 
short  time.  According  to  Hayem,  there  may  be  variations  of  100,000  be- 
tween morning  and  evening.  In  view  of  these  remarkable  fluctuations,  it  is 
possible  to  overlook  tlie  existence  of  a  leukaemia  by  reason  of  the  good 
condition  of  the  blood  at  the  time  of  making  the  examinadan. 

The  special  blood  symptom  which  points  unequivocally  to  spleno- 
meduttary  leukaemia  is  the  presence  of  a  large  number  of  myelocytes. 
Under  no  circumstances  should  they  be  less  than  20  per  cent  of  the  total 
leukocytes,  and  they  may  amount  to  50  per  cent.     Many  of  these  myelcH 
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cytes  are  of  unusually  large  size ;  others  are  dwarfed  and  distorted  and 
small,  and  therefore  atypical. 

Other  changes  in  the  leucocytes  may  be  observed,  but  the  above  are 
the  only  ones  which  we  have  come  to  regard  as  characteristic  of  spleno- 
meduUary  leukaemia. 

Lymphatic  LeukSBmia. — ^The  lymphatic  form  of  leukaemia  differs 
from  the  spleno-medullary  variety  especially  in  the  predominance  of  glandu- 
lar enlargements  and  the  small  size  of  the  splenic  enlargement.  It  is,  how- 
ever, to  the  blood,  as  already  stated,  we  look  for  a  differentiation.  The 
leucocytes  are  increased  in  number  in  lymphatic  leukaemia,  but  it  is  in  ex- 
ceptional cases  only  that  the  count  goes  above  100,000  to  the  cubic  milli- 
metre. This  increase  relates  almost  entirely  to  the  lymphocytes,  which 
constitute  about  90  per  cent,  of  the  total  leucocytes  present. 

While  lymphatic  leukaemia  usually  pursues  a  chronic  course,  excep- 
tional cases  have  been  recorded  in  which  the  disease  tends  rapidly  to  a  fatal 
issue. 

4.  Splenic  Ansemia. 

Splenic  anaemia  is  a  form  of  profound  anaemia  characterized  by  great 
enlargement  of  the  spleen  without  lymphatic  enlargements  or  increase  in 
the  number  of  leucocytes.  In  its  early  stage  it  presents  the  ordinary  fea- 
tures of  anaemia,  without  any  sign  or  symptom  by  which  its  nature  may  be 
recognized.  Later,  however,  the  enlargement  of  the  spleen  appears,  and  is 
associated  with  considerable  pain  in  the  left  hypochondrium.  In  the  mean- 
time the  anaemia,  and  with  it  the  strength  of  the  individual,  becomes  pro- 
gressively worse.  Haemorrhages  from  different  portions  of  the  body  con- 
stitute an  important  symptom.  Fever  of  remittent  type  appears,  and  may 
create  the  impression  that  the  anaemia  is  due  to  a  septic  process.  There  is, 
however,  little  or  no  leucocytosis.  The  erythrocytes  are  greatly  dimin- 
ished in  number,  sometimes  to  one-fourth  the  normal  standard.  The  hae- 
moglobin percentage  is  disproportionately  low  to  the  erythrocyte  count. 

5.  Secondary  Ansemia. 

The  term  ''secondary  anaemia"  is  applied  to  those  cases  of  anaemia 
which  result  from  a  determinable  cause  in  distinction  from  those  occurring 
otherwise,  and  which  are  typified  in  pernicious  anaemia,  leucocythaemia  and 
chlorosis.  Secondary  ansemia  may  be  acute  or  chronic.  The  acute  cases 
occur  mostly  after  haemorrhage.  They  may  also  result  from  septic  infec- 
tion and  certain  poisons,  notably  chlorate  of  potash  and  the  snake  poisons. 
Such  cases  present  no  diagnostic  difficulties,  excepting  in  cases  of  con- 
cealed hremorrhage. 

Chronic  symptomatic  anaemia  may  result  from  repeated  haemorrhages ; 
chronic  metallic  poisoning,  as  from  lead  and  arsenic  ;  various  toxaemia,  nota- 
bly that  accompanying  renal  disease  ;  diseases  characterized  by  the  drain  of 
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albuminous  constituents  of  the  blood,  as  prolonged  suppuration,  chronic 
dyseoter>\  phthisis,  lactation,  and  dropsy ;  onsanitary  surroundings,  includ- 
ing bad  air  and  unwholesome  food  ;  infectious  diseases,  especially  malaria, 
syphilis,  typhoid  fev^er  and  rheumatic  fever ;  diseases  characterized  by  mal- 
nutrition, as  those  of  the  digestive  apparatus,  and  malignant  disease ;  and, 
lastly,  intestinal  parasites. 

(a)  Post^HsBmorrhagic  Aoesmia, — The  constitutional  symptoms 
are  profound,  owing  to  the  rapidity  with  which  the  loss  of  blood  takes 
place.  The  amount  of  blood  the  loss  of  which  is  capable  of  producing 
marked  systemic  disturbance  is  sometimes  surprisingly  small,  as  little  as 
40  c.c.  causing  changes  in  the  quality  of  the  blood,  and  larger  quantities 
distinct  symptoms.  The  erythrocytes  diminish  in  number  for  several  days 
after  loss  of  blood  ;  hemoglobin  percentage  also  decreases,  but  with  rapidity 
disproportionate  to  the  corpuscular  loss.  With  improvement  in  the  condi- 
tion of  the  blood,  the  red  cells  increase  in  number  much  faster  than  the 
restoration  of  haemoglobin  percentage.  The  special  clinical  feature  of 
stained  blood-specimens  is  found  in  the  large  number  of  normoblasts  pres- 
ent. Minor  changes  observed  include  slight  potkilocj'tosis,  leucocytosis, 
the  increase  relating  to  the  polymorphonuclear  neutrophile,  Ver>*  excep- 
tionally the  increased  leucocyte  count  may  depend  upon  a  lymphocytosis. 

(d)  AiiaBmia  from  Septicaemia.— Septic  processes  are  ofttimes 
associated  with  aniiemia,  sometimes  of  profound  character  and  rapid  onset. 
Cases  have  been  reported  tn  which  the  blood-count  fell  to  1,500,000  within 
a  few  days. 

The  chronic  symptomatic  anemias  depend  for  their  diagnosis  mainly 
upon  the  presence  of  symptoms  pointing  to  some  primary  lesion  capable 
of  causing  the  blood  deterioration,  and  the  absence  of  the  blood-changes 
and  associated  signs  of  the  essential  anaemias.  The  constitutional  manifes- 
tations of  the  anemia  itself  differ  in  no  particular  from  those  attending 
other  anaemias. 

The  examination  of  the  blood  develops  some  interesting  phenomena. 
The  puncture  sometimes  fails  to  cause  the  flow  of  a  sufficient  quantity  for 
a  full  examination,  owing  to  the  reduction  in  the  quantity  present  in  the 
system.  Ilafmoglobin  and  the  erythrocyte  count,  especially,  however,  the 
former,  are  reduced.  Stained  specimens  show  irregular  staining  of  the  red 
blood-cells,  poikilocytosis,  nucleated  red  corpuscles,  leucocytosis  relating 
especially  to  increase  of  the  polymorphonuclear  neutrophiles,  and,  in  the 
cases  dependent  upon  intestinal  parasites,  eosinophilia. 

6.  Aiia'iiiia  lufaiitiini  Fseiiclo-Leukji'iiiia. 

This  is  an  affection  first  described  by  von  Jaksch,  and  defined  by  him 
as  follows:  ** There  is  often  marked  swelling  of  the  spleen,  the  liver,  and 
the  glands,  with  continued  and  decided  leucocytosis.     The  relation  of  the 
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white  corpuscles  to  the  red  may  be  i  to  20,  i  to  17,  or  i  to  12,  but, 
despite  these  features,  there  is  no  evidence  of  leukaemia  at  the  post-mortem 
examination/' 

It  is  a  matter  of  observation  that  nearly  all  cases  occur  prior  to  the 
age  of  four  years,  and  the  majority  of  these  between  the  seventh  and 
twelfth  months.  Cases  have  been  observed  in  connection  with  rachitis, 
hereditary  syphilis,  and  gastro-intestinal  disturbances,  especially  chronic 
diarrhoea. 

The  pseudo-leukaemia  of  infancy  is  of  gradual  onset,  the  initial  mani- 
festations consisting  of  weakness  and  pallor.  Aside  from  the  usual  phe- 
nomena of  anaemia  in  general,  there  are  presented  enlargement  with  hard- 
ness of  the  spleen,  sometimes  associated  with  increased  size  of  the  liver. 
Careful  examination  of  the  lymphatic  glands  will  show  these  also  to  be 
enlarged,  but  never  to  the  extent  of  forming  distinct  visible  tumors.  The 
blood-changes,  however,  are  such  as  to  suggest  a  secondary  anaemia.  They 
include  marked  diminution  in  the  red  corpuscles,  sometimes  to  as  low  as 
1,000,000  per  cubic  millimetre;  increased  leucocyte  count  to  from  30,000 
to  50,000  per  cubic  millimetre.  The  increase  relates  mainly  to  the  poly- 
morphonuclear neutrophiles,  though  sometimes  to  the  lymphocytes. 

The  main  difficulty  in  diagnosis  rests  in  the  differentiation  from  leuco- 
cythaemia.  The  blood  examination  decides  the  nature  of  the  case,  the  in- 
creased leucocyte  count  in  the  disease  under  consideration  being  due  to  in- 
crease of  the  polymorphonuclear  neutrophiles.  Leukaemia,  moreover, 
does  not  present  the  enlargement  of  the  liver,  or  a  history  of  rachitis  or 
syphilis.  The  pseudo-leukaemia  of  infancy  does  not  necessarily  follow  a 
fatal  course. 

7.  Haemophilia. 

Little  or  nothing  can  be  said  concerning  the  etiology  of  haemophilia 
other  than  its  tendency  to  occur  in  families.  It  is  transmitted  by  atavism 
by  the  female  members,  but  males  are  more  frequently  affected  than  females. 
The  existence  of  the  disease  is  not  manifested  until  some  small  cut  or  in- 
jury, as  the  withdrawal  of  a  tooth,  has  been  followed  by  persistent  or  severe 
haemorrhage.  Sometimes  the  bleeding  appears  spontaneously,  and  may 
be  manifested  as  epistaxis  and  extravasations  into  the  connective  tissues  and 
joints.  Of  special  importance  in  the  diagnosis  of  the  affection  is  the  involve- 
ment of  the  joints,  especially  of  the  elbows  and  knees.  This  accident  is 
usually  associated  with  fever,  swelling  and  pain,  and  may  be  followed  by 
organic  changes. 

A  diagnosis  of  h«xmophilia  should  not  be  based  upon  a  single  persistent 
oozing  of  blood  following  a  slight  wound.  It  is  necessary  that  the  clinical 
picture  of  heredity  and  joint-affections  be  associated.  Examination  of  the 
coagulability  of  the  blood  demonstrates  that  it  takes  from  eight  to  fifteen 
times  the  normal  required. 
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8.  Scurvy-;  ScorliutiiH. 

Notwithstanding  the  extensive  observations  made  of  this  disease,  ab- 
solute certainty  respecting  its  origin  has  not  been  attained.  While  there  is 
a  growing  tendency  to  attribute  it  to  a  specific  micro-organism,  the  trend 
of  opinion  still  ravors  the  lon^-held  idea  that  it  is  due  to  the  depreciation 
of  those  elements  of  nutrition  which  can  only  be  suppHcd  by  fresh  vegeta- 
bles as  part  of  the  diet.  Some  claim  that  it  is  dependent  upon  toxic  ma- 
terials in  the  food,  and  there  is  much  to  support  this  view. 

The  onset  of  the  disease  is  almost  invariably  slow  and  insidious.  The 
initial  symptoms  are  not  at  all  diagnostic,  consisting,  as  they  do,  of  a  slowly- 
increasing  weakness,  with  anaemia.  The  skin  soon  presents  changes,  such 
as  dryness  and  roughness,  with  a  dirty  or  pale-yellow  staining.  Blotches 
resembling  the  marks  produced  by  bruises  appear  (petechiae).  The  charac- 
teristic lesions,  however,  appear  in  the  mouth,  and  consist  of  swelling  and 
sponginess  of  the  gums,  which  bleed  on  slight  manipulation.  This  symp- 
tom,  however,  is  not  likely  to  ap|x?ar  in  edentulous  subjects.  It  is  espe- 
cially marked  about  the  necks  of  defective  or  diseased  teeth.  Of  almost 
equally  great  diagnostic  importance  are  the  subcutaneous  swellings.  They 
are  most  numerous  about  the  ankles  and  calves,  but  may  appear  on  any 
part  of  the  body  ;  their  margins  are  not  well  defined  ;  they  are  tender  on 
manipulation. 

With  the  further  progress  of  the  disease,  which,  in  the  present  day  of 
medical  knowledge,  is  not  liable  to  occur,  the  weakness  becomes  more  pro- 
found ;  respiration  is  weak  and  labored  ;  the  patient  suffers  from  palpitation  ; 
the  heart-muscles  become  weak.  General  emaciation,  with  oedema  of  the 
lower  extremities,  appears.  The  cutaneous  ecchymoses  become  progres- 
sively more  prominent.  The  swelling  of  the  gums  increases  until  these 
structures  appear  like  vascular  growths,  which  may  eventually  break  down 
and  form  ulcers.  Advanced  cases  of  scurvy  exhibit  a  remarkable  tendency 
to  sanguineous  extravasations,  especially  beneath  the  periosteum  and  into 
the  serous  cav^itics.  As  complications,  pleurisy,  pneumonia,  gangrene  of 
the  lungs,  pericarditis  with  sanguinolent  eflu.sion,  diarrhtea,  dropsy  and 
hydrarthrosis  may  appear. 

With  such  characteristic  symptoms  as  above  outlined,  the  diagnosis  of 
scurvy  should  not  be  difficult  :  and  yet  the  disease  is  frequently  over- 
looked. When  it  appears  in  a  number  of  individuals  living  under  identical 
unhygienic  conditions,  the  nature  of  the  cases  is  at  once  recognized.  Rut 
scurvy  may  appear  in  single  individuals  as  the  result  of  personal  peculiari- 
ties. The  victim  may  have  been  unable  to  procure  suitable  food  by  reason 
of  poverty ;  he  may  have  been  following  some  dietetic  scheme  with  more 
zeal  than  judgment  when  under  treatment  for  some  other  disorder.  In  any 
case,  multiplicity  of  lesions  serves  as  a  strongly-suggestive  sign  of  the  dis- 
ease. 
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Of  late  years  considerable  attention  has  been  paid  to  infantile  scurvy^  or 
Barlow's  disease.  Its  signs  and  symptoms  are  such  as  to  make  its  diag- 
nosis easy,  and  yet  the  disease  is  frequently  overlooked.  The  origin  of  in- 
fantile scurvy  is  generally  too  much  persistence  in  artificial  foods  without 
the  administration  of  a  suitable  quantity  of  fresh  milk.  It  is  not  necessary, 
in  the  production  of  the  disease  in  infants,  that  the  food  be  one  of  the  pro- 
prietary articles,  for  the  worst  case  I  ever  examined  resulted  from  the  per- 
sistent use  of  sterilized  milk,  the  case  being  regarded  by  previous  attendants 
as  one  of  congenital  syphilis. 

The  symptoms  appear  somewhat  more  rapidly  than  in  the  case  of 
adults.  There  is,  however,  a  period  of  anaemia  and  debility  preceding  the 
appearance  of  the  characteristic  symptoms.  The  little  one  first  exhibits 
undue  irritability  and  uneasiness,  and  then, — and  this  is  very  characteristic, 
—exhibits  a  remarkable  intolerance  of  being  handled.  The  legs  in  par- 
ticular are  tender  on  any  manipulation.  The  pains  are  aggravated  by  the 
slightest  movement ;  but  the  child  is  fairly  comfortable  while  quiet.  Very 
shortly  there  will  appear  fusiform  swellings  of  the  thighs,  due  to  subperi- 
osteal effusion  ;  the  same  condition  may  involve  the  tibiae.  The  upper  ex- 
tremities are  involved  less  frequently.  The  bone  involvement  is  especially 
liable  to  cause  changes  in  the  epiphyses,  leading  to  their  separation,  as 
shown  by  the  appearance  of  crepitus.  While  all  of  these  changes  are  going 
on,  the  anaemia  and  weakness  progress,  the  skin  assumes  the  appearance 
already  described  in  adult  scurvy,  and  the  gums  swell  and  become  spongy. 
The  teeth  in  relation  to  the  affected  gums  become  loosened  and  may  fall 
out.  The  haemorrhagic  tendency  observed  in  adult  scurvy  is  present  in 
the  infantile  case  and  is  evidenced  principally  by  subcutaneous  extravasa- 
tions, though  also  by  epistaxis  and  intestinal  haemorrhage.  Cases  of  in- 
fantile scurvy  are  liable  to  be  mistaken  for  paralysis,  rachitis,  or  rheumatism. 
Analysis  of  the  .symptoms,  and  a  comparison  of  the  symptoms  presented 
with  those  of  the  affections  with  which  it  may  be  confounded,  should  make 
a  diagnosis  certain,  especially  when  the  method  by  which  the  patient  has 
been  fed  is  known.  Notwithstanding  the  severity  of  the  symptoms,  proper 
treatment  usually  brings  about  prompt  recovery  in  cases  of  scurvy. 

9.  Purpura. 

Strictly  speaking,  purpura  is  but  a  symptom.  The  many  conditions 
in  which  it  may  be  present  is  well  illustrated  by  the  statistics  of  the  Lon- 
don Hospital,  200  cases  observed  in  that  institution  being  dependent  upon 
no  less  than  23  different  affections.  Ha^morrhagic  effusions,  associated 
with  evidences  of  anctmia,  are  essential  features  of  purpura.  The  classifi- 
cations of  the  varieties  of  the  disease  are  as  varied  as  the  authors  are  many. 
Stephen  Mackenzie  arranges  the  pathological  conditions  under  which  pur- 
pura may  occur  as  follows  : 
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**  L  (a)  The  infective  diseases,  in  nearly  all  of  which*  but  especially  in 
small-pox,  measles,  scarlet  fever,  cerebro-spinal  fever,  syphilis  and  malaria, 
purpura  is  an  occasional  incident. 

"  (b)  Rheumatism. 

**  (c)  The  various  conditions  under  which  certain  organic  matters  present 
in  excess  in  the  blood, — ^such  as  bile,  urinar}' constituents,  or  certain  adven- 
titious organic  poisons,  such  as  snake- venom, — may  gain  access  to  the  blood. 

**  (d)  The  presence  in  the  blood  of  extraneous  chemical  substances, 
such  as  phosphorus,  mercur>%  mineral  acids,  salicylic  acid,  iodide  of  potas- 
sium, 

**(e)  Conditions  in  which  some  constituent  of  the  blood  is  wanting,  as 
in  scurvy. 

**  (f)  Alterations  in  the  formed  elements  of  the  blood,  as  in  anaemia 
and  leucocyth^emia. 

**  To  series  I,,  the  term  '  vascular  purpura  '  may  be  given. 

"11.  Mechanical  Purpura,  (a)  Conditions  that  offer  an  impediment 
to  the  circulation,  general  or  local  ;  as  in  diseases  of  the  heart  and  large 
blood-vessels  and  tumors  compressing  them,  thrombosis,  temporary  vascu- 
lar spasm,  or  paralysis ;  as  in  convulsive  seizures,  whooping-cough,  or  an- 
gina pectoris. 

"  (b)  Want  of  mechanical  support  of  blood-vessels,  as  in  wasting  in 
the  newly-born  and  the  aged. 

**  III.  Conditions  in  which  the  direct  influence  of  the  nerv^ous  system 
can  be  traced,  as  in  tabes,  neuralgia,  and  tlie  like.     To  this  series  the  name 

*  nervous  purpura  *  may  be  applied. 

*•  IV.  Congenital  imperfection   of  the  blood-vessels,  as  haemophilia — 

*  haemophilic  purpura/  "* 

With  such  a  diversity  of  conditions  capable  of  presenting  purpura  as 
a  manifestation,  it  is  manifestly  impossible  to  assign  it  any  definite  clinical 
course.  We  can  only  say  that  most  of  the  diseases  presenting  purpura 
present  also  changes  in  the  blood,  fever,  albuminuria,  gastric  disturbances, 
and  hemorrhages. 

Certain  varieties  of  purpura  are  worthy  of  special  mention,  as  follows  : 
Purpura  Simplex,— The  characteristic  feature  of  this  variety  of  pur- 
pura is  the  outbreak  of  h;emorrhagic  extravasations  on  various  portions  of 
the  cutaneous  surface.  If  constitutional  symptoms  are  associated  they  are 
but  slight,  and  consist,  at  the  most,  of  slight  fever,  general  indisposition, 
and  disordered  digestion.  The  ha^morrhagic  spots  may  come  out  in  crops. 
After  a  few  days  they  cease  to  appear.  The  lesions  gradually  fade  aw*ay, 
leaving  some  cutaneous  pigmentations  to  mark  the  site  of  the  hemor- 
rhages for  some  little  time. 
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Purpura  HsBinorrhagica ;  Morbus  Werlhofli.— This  represents  a 
much  more  serious  condition  than  the  preceding.  It  is  characterized  by 
the  cutaneous  extravasations  as  in  purpura  simplex ;  but  there  are  also 
haemorrhages  from  the  various  mucous  membranes,  of  which  those  from 
the  nose,  mouth,  throat,  stomach,  lungs,  and  urinary  organs  are  the  most 
common.  The  constitutional  disturbance  is  much  more  marked,  including 
fever,  headaches,  vomiting,  and  epigastric  pain.  The  subcutaneous  haemor- 
rhages are  ofttimes  quite  large,  and  may  be  attended  by  well-defined  oedema 
of  the  surrounding  tissues.  The  associated  anaemia  sometimes  reaches  a 
high  grade,  erythrocyte  counts  as  low  as  between  one  and  two  million 
having  been  reported.  Purpura  haemorrhagica  is  a  serious  disease.  Some 
cases  present  a  foudroyant  course,  coming  on  suddenly  and  terminating 
fatally  within  a  few  days  (Purpura  fulminans).  Recovery  in  the  favorable 
cases  is  a  tedious  matter,  extending  as  it  does  over  a  number  of  weeks,  the 
haemorrhages  gradually  ceasing.  The  patient  is  left,  at  the  best,  highly 
anaemic. 

Purpura  Bheumatica ;  Poliosis  Bheumatica ;  Schonlein's  Dis- 
ease.— The  majorit}'^  of  cases  of  purpura  rheumatica  occur  in  persons  be- 
tween the  ages  of  ten  and  forty  years.  It  seems  to  bear  a  definite  relation 
to  rheumatism,  and  occurs  under  the  same  climatic  conditions  as  those 
favoring  that  disease.  After  a  prodromal  period  of  indefinite  duration,  the 
arthritic  symptoms  appear.  These  consist  of  pain,  heat,  and  swelling  in 
joints,  notably  in  those  of  the  ankles  and  knees.  The  shifting  tendency  of 
the  lesions  observed  in  rheumatism  does  not  occur  in  this  disease.  The 
purpuric  eruption  appears  at  about  the  same  time  as  the  joint-lesions.  It 
consists  of  numerous  petechiae,  which  may  congregate  in  patches.  The 
more  dependent  portions  of  the  body  seem  to  be  more  liable  than  those 
above.  Haemorrhages  from  the  mucous  membranes  are  rare,  but  have 
taken  place  from  the  mouth  and  throat.  More  or  less  well-marked  oedema 
of  the  feet  and  ankles  is  almost  invariably  present.  The  pain  and  stiffness 
are  much  worse  in  the  after-parts  of  the  day.  Constitutional  disturbance  is 
nearly  always  manifested,  as  fever,  anaemia  and  prostration.  The  prognosis 
of  peliosis  rheumatica  is,  as  a  rule,  favorable.  The  clinical  course  of  the 
disease  is,  however,  very  variable. 

Henoch's  disease ;  Henoch's  purpura  is  characterized  by  purpuric 
extravasations  and  joint-lesions,  in  association  with  severe  abdominal  symp- 
toms, as  pain,  vomiting  and  diarrhcea.  The  urine  is  usually  albuminous, 
and  under  the  microscope  is  shown  to  contain  casts  and  blood-cells.  The 
disease  is  a  serious  one,  death  resultin<^  from  nephritis  or  by  exhaustion 
after  a  long  illness. 
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CHAPTER  XVIL 

SYMPTOMS  RELATING  TO  THE  EXTERNAL  SURFACE, 
INVOLVING,  FOR  THE  MOST  PART,  ALTERATIONS 
IN  SHAPE  AND  SIZE. 

Changes  in  shape  and  size  of  the  body  as  the  result  of  disease  may 
be  either  general  or  local.  The  former  class  of  cases  includes  general 
emaciation  and  obesity.  The  latter  term  is  usually  employed  to  designate 
changes  limited  to  a  particular  part  or  member  of  the  body  ;  although  it 
may,  with  equal  exactness,  be  applied  to  atrophies  or  hypertrophies  of  par- 
ticular tissues,  c.g.^  the  muscles* 

Etiiaciatioii* — The  term  ''emaciation/'  as  ordinarily  employed,  sug- 
gests diminution  in  the  size  of  the  body  as  the  result  of  inanition  or  mal- 
nutrition. It  is  first  manifested  by  diminution  and  final  disappearance  of 
the  subcutaneous  fat,  fDllowed  in  order  by  wasting  of  the  muscles,  liver, 
bones,  and  heart.  It  is  readily  recognized  by  simple  inspection,  when  the 
observer  is  acquainted  with  the  appearance  of  the  individual  in  health.  For 
purposes  of  accuracy,  however,  it  should  be  estimated  by  weighing  the 
patient  It  is  always  accompanied  by  loss  of  strength,  which  is  in  direct 
proportion  to  the  loss  of  flesh. 

Emaciation  is,  however,  a  comparative  term,  indicating,  as  it  does,  a 
departure  of  a  particular  individual  from  the  normal  in  a  certain  direction. 
We  are  accustomed  to  rely  upon  a  fixed  relative  proportion  between  the 
weight  of  an  individual  and  his  height,  usually  stated  as  ranging  from 
twenty-five  to  thirty  pounds  for  each  foot  in  stature.  This,  however,  is  an 
arbitrary-  standard  for  very  general  guidance  only,  considerable  departures 
from  which  are  not  inconsistent  with  perfect  health.  Hutchinson  has 
endeavored  to  give  us  a  more  exact  standard,  and  has  formulated  the 
following  ; 

A  man  of  4  ft.    6  Id.  to  5  ft.  o  in.  oagfat  to  weigh  about    92.26  lbs, 

5  ft.    O  la.  to  5  ft  t  in.  ought  to  weigh  about  1I5'52  lbs. 

5  ft.    2  in.  to  5  ft.  5  in.  ought  to  weigh  about  127.86  lbs, 

5  fL    4  in.  to  5  ft.  5  in.  ought  to  weigh  about  139.17  lbs. 

5  ft.    6  in.  to  5  ft.  7  in.  ought  to  weigh  About  144.29  lbs. 

5  ft.    8  in.  to  5  ft.  9  in.  ought  to  wdgh  about  157.76  lbs» 

5  ft.  10  in.  to  5  ft.  It  in.  ought  to  weigh  about  170.86  lbs. 

5  ft.  It  in.  to  6  ft.  o  in.  ought  to  weigh  about  177.25  lbs. 

This  table  shows  that  with  increase  in  height  a  greater  proportion  of 
weight  to  each  inch  must  tx:  allowed.  In  judging  of  the  relation  of  weight 
to  condition  of  health,  one  must  not  adhere  too  strictly  to  an  arbitrary 
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ideal,  but  consider  the  following  points  before  deciding  that  a  departure 
from  the  normal  exists:  I.  The  habit  of  the  individual.  2.  The  size  of 
the  skeleton.  3.  The  development  of  muscular  tissue.  4.  The  develop- 
ment of  adipose  tissue  and  its  distribution. 

The  term  "  habit  **  is  used  in  the  above  in  a  double  sense,  viz.,  to  refer 
to  the  natural  build  of  the  individual, — as  to  whether  he  is  stout,  spare  or 
thin  by  nature, — and  to  refer  to  his  habits  as  to  exercise,  etc.  *' Stout" 
would  imply  a  simple  increase  of  adipose  tissue,  evenly  distributed  over 
the  entire  body.  "Spare  habit'*  designates  a  build  of  body  with  but  little 
adipose,  but  with  bones  and  muscles  well  put  together.  Such  individuals 
may  also  be  said  to  be  "  wiry."  They  are  usually  possessed  of  good 
powers  of  endurance  of  fatigue  and  resistance  to  disease.  Persons  given 
to  athletic  sports  are  apt  to  exhibit  but  little  subcutaneous  fat. 

The  weight  of  an  individual  is  not  ^Iways  to  be  gauged  by  his  size  or 
girth,  for  it  must  be  remembered  that  bone  and  muscle  add  more,  relatively, 
to  it  than  does  adipose  tissue.  Hence  the  size  of  the  bony  framework  and 
the  size  of  his  muscles  must  always  be  taken  into  consideration. 

A  consideration  of  other  questions  suggested  by  the  preceding  para- 
graphs will  be  deferred  until  we  study  *'  Obesity."     {Vide  page  633.) 

It  may  be  stated  in  a  general  way  that  emaciation  attends  all  patho- 
logical processes  in  which  nutrition  is  depraved,  or  in  which  the  normal 
balance  between  waste  and  repair  is  disturbed.  We  observe  it  in  many 
acute  diseases,  especially  those  characterized  by  high  and  prolonged  fever. 
The  duration  of  the  fever,  however,  is  more  effective  in  bringing  about 
emaciation  than  is  its  severity.  Acute  diseases  attended  by  profuse  dis- 
charges, such  as  cholera  Asiatica,  are  attended  by  remarkable  loss  of  weight, 
— due,  however,  not  to  loss  of  adipose,  but  to  dehydration.  This  is  exhibited 
by  the  patient  in  a  pinched  expression  of  countenance  and  a  shrivelling  of 
the  skin  over  various  portions  of  the  body.  Loss  of  weight  from  this 
cause  is  regained  very  rapidly  after  the  source  of  dehydration  has  been 
abolished.  For  example,  in  a  case  of  toxic  gastro-enteritis  the  patient  lost 
seven  pounds  within  twelve  hours  by  reason  of  excessive  vomiting  and 
purging ;  but  as  soon  as  he  was  in  condition  to  take  food  and  drink,  the 
weight  was  regained  as  rapidly  as  it  was  lost. 

The  majority  of  chronic  maladies  other  than  those  of  the  nervous 
system  are  attended  by  emaciation.  In  some  of  them  the  loss  of  flesh  is 
extreme.  This  last  remark  applies  especially  to  organic  lesions  of  the  di- 
gestive system  (organic  dyspepsias),  pulmonary  tuberculosis,  and  malignant 
disease.  In  digestive  disturbances  it  is  the  result  of  a  lack  of  nutritive  ele- 
ments furnished  to  the  body.  In  pulmonary  disease  it  is  due  to  a  combi- 
nation of  causes,  namely,  attendant  gastro-intestinal  disease,  lack  of  appe- 
tite, constitutional  disturbance,  and  prolonged  suppuration.  The  wast- 
ing is  first  noticed  about  the  chest,  in  this  class  of  cases.     In  malignant 
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disease,  on  the  other  hand,  emaciation  first  shows  itself  about  the  face*  It 
does  not  always  make  itself  noticeable  until  the  disease  is  well  adv^anccd, 
i.e.,  has  progressed  to  the  stage  of  ulceration,  or  is  interfering  in  some  way 
with  the  processes  of  nutrition. 

Diabetes  is,  in  the  majority  of  instances,  accompanied  by  remarkable 
loss  of  flesh,  and  this  seems  to  have  a  direct  relation  to  the  severity  of  the 
glycosuria.  At  the  same  time  it  must  be  borne  in  mind  that  the  gastro- 
intestinal disorders  usually  attendant  upon  diabetes,  and  the  restricted  diet, 
play  some  part  in  its  production. 

Very  interesting  is  the  remarkable  degree  of  emaciation  ofttimes  at- 
tendant upon  chronic  pancreatic  disease.  While  sometimes  due  to  disturbed 
digestion,  this  cannot  always  be  the  case,  for  generally  the  starches,  etc.,  are 
acted  upon  by  other  digestive  processes  than  those  dependent  upon  the 
pancreas.  It  has  been  suggested  by  Harley,  and  with  good  reason,  that  it 
is  the  result  of  an  auto-intoxication  resulting  from  the  cessation  of  the  func- 
tions of  the  pancreas  as  an  organ  of  internal  secretion. 

Emaciation  in  children,  occurring  as  the  main  symptom,  is  to  be  re- 
garded as  indisputable  evidence  of  improper  feeding  or  of  some  chronic  con- 
stitutional disease.  As  to  the  first  mentioned,  it  must  be  remembered  that 
infants  may  emaciate  when  the  proper  food  is  given  in  excessive  quantities  as 
w^ell  as  when  food  is  deficient  in  quality  or  quantity,  or  both.  Among  the 
chronic  disorders  of  infancy  producing  emaciation,  those  most  frequently 
observed  are  congenital  syphilis,  rachitis  and  tuberculosis. 

Loss  of  flesh  is  not  a  prominent  factor  in  the  majority  of  cases  of 
nervous  and  mental  disease.  When  present  in  hysteria,  it  is  never  as 
marked  as  the  apparent  severity  of  the  other  symptoms  would  lead  us  to 
expect.  Verv^  rarely^  we  obsene  cases  of  persistent  hysterical  vomiting  in 
which  emaciation  and  prostration  are  profound,  such  cases  being  known  as 
anorexia  nervosa. 

Certain  nervous  diseases  are  attended  by  marked  wasting  of  the  mus- 
cular tissues,  A  consideration  of  these  will  be  found  in  the  chapters  relat- 
ing to  the  nervous  system. 

Emaciation  in  the  insane  is  due,  as  a  rule^  to  the  habits  of  the  indi- 
vidual as  regards  the  taking  of  food  and  physical  activity  rather  than  to  the 
disease  per  sc.  It  is  to  be  especially  noted  in  acute  mania,  acute  delirium, 
and  in  delusional  insanities  in  which  fear  of  poisons  constitutes  a  promi- 
nent feature. 

ObeKity, — Obesity,  being  the  result  of  the  taking  of  nutriment  in  ex- 
cess of  that  required  for  repair,  is  rarely  to  be  regarded  as  a  pathological 
condition.  In  the  majority  of  cases  it  is  dependent  upon  physiological 
causes,  which  include 

I.   Hereditary  tendency, 

2*  Sedentar)',  easy-going,  lazy  habits. 
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3-  Age. 

4.  Occupation. 

5.  Diet. 

6.  Climate. 

Undue  accumulation  of  adipose,  even  though  the  result  of  physiologi- 
cal causes,  must  eventually  become  a  source  of  annoyance  to  the  indi- 
vidual, and  also  be  productive  of  secondary  changes  in  important  viscera. 

1 .  Heredity. — It  is  a  well-known  fact  that  individuals  of  a  family  are 
apt  to  exhibit  similar  tendencies  as  to  build,  though  there  are  noticeable 
exceptions  to  this  observation.  Sometimes  the  tendency  to  obesity  is  trans- 
mitted as  the  only  peculiarity ;  in  others  it  is  associated  with  evidences 
pointing  to  such  constitutional  vices  as  rheumatism,  gout,  lithaemia,  oxa- 
luria,  and  choleHthiasis. 

2.  Habits. — Persons  of  easy-going,  lazy  habits,  are  inclined  to  take 
on  an  undue  amount  of  adipose  because  they  are  generally  fond  of  the 
pleasures  of  the  table,  and  because  they  do  not  take  sufficient  exercise  to 
oxidize  even  a  normal  amount  of  food.  Their  self-satisfied  state  of  mind 
contributes  also  to  this  result.  Conversely,  we  note  that  active  persons, 
and  those  of  worrying,  restless  disposition,  are  apt  to  be  spare  of  build. 

3.  Age. — The  normal  infant  is  expected  to  have  an  undue  amount  of 
fat.  Women  at  or  after  the  climacteric  age  are  inclined  to  become  unduly 
stout,  partly  because  of  physical  inactivity  and  improper  feeding,  and  partly 
because  of  the  changes  in  the  sexual  apparatus.  The  same  remark  applies, 
though  with  less  force,  to  men  at  or  beyond  middle  life. 

4.  Occupation. — Occupation  as  a  cause  of  obesity  is  closely  related 
to  the  amount  of  physical  exercise  permitted. 

5.  Pood  and  Drink. — Excessive  feeding  and  drinking,  especially  the 
taking  of  starches,  sugars  and  fats,  and  the  drinking  of  alcoholic  beverages, 
incline  to  obesity.  Personal  idiosyncrasy  is,  of  course,  an  important  factor, 
for  we  have  all  seen  persons  of  thin,  spare  habit,  who  indulge  freely  in  food 
and  drink,  and  very  stout  women  who  have  very  poor  appetites.  The  form 
in  which  alcohol  is  taken  is  undoubtedly  an  important  factor ;  the  rotund 
form  of  the  regular  beer  drinker  is  well-known.  Accumulation  of  fat  from 
alcohol  addiction  always  presents  a  flabby  consistence,  lacking  the  firmness 
of  normal  adipose. 

6.  Climate,  Including  Race.— Obesity,  of  course,  is  observed  in 
every  clime,  and  among  all  conditions  of  people.  At  the  same  time,  it  is 
observed  with  especial  frequency  among  the  inhabitants  of  damp,  low-lying 
countries,  as  witness  the  well-known  corpulence  of  the  Dutch.  The  racial 
tendency  of  the  Hottentots  to  obesity  and  of  the  Hindus  to  spareness  is 
equally  well  known. 

The  normal  proportion  of  fat  to  the  entire  body  is  generally  estimated 
at  one-twentieth  of  the  bodily  weight  in  men,  and  slightly  more  than  that 
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amount  in  women.  The  fat  fonnation  is  found  mostly  in  the  subcuta- 
neoos,  subserous  and  intermuscolar  connective  tissue.  It  is  especially 
prevalent  about  the  abdomen,  buttocks,  breasts  and  neck,  while  it  is  absent, 
or  nearly  so,  from  the  wrists,  ankles,  eyelids,  scrotum  and  penis.  It  is 
never  seen  beneath  the  peritoneal  coat  of  the  stomach  or  intestines,  while 
it  exists  in  large  quantity  in  the  great  omentum.  Ordinarily,  the  omental 
fat  amounts  to  but  one -ha!  f  pound.  It  may  be  increased,  however,  to  seven 
or  eight  pounds,  and  one  case  has  been  reported  in  which  it  amounted  to 
thirt}^  pounds. 

As  the  result  of  disease,  accumulation  of  fat  is  a  comparatively  infre- 
quent phenomenon  ;  but  when  it  does  occur,  it  is,  as  in  the  case  of  the 
physiological  laying  on  of  adipose,  an  expression  of  delayed  or  deficient 
oxidation,  as  in  the  anaemias  and  certain  pulmonar)^  and  cardiac  diseases, 
and  after  haemorrhage  and  mercurial  and  arsenical  poisoning. 

Obesity,  even  though  it  results  from  perfectly  physiological  causes. 
must  be  regarded  as  a  disease.  To  use  the  words  of  Hippocrates,  •*  Cor- 
pulence is  not  only  a  disease  itself,  but  is  the  harbinger  of  others."  The 
physical  activity  of  the  patient  is  nearly  always  diminished,  owing  to 
increased  weight,  and  at  the  same  time  the  normal  strength  is  wanting,  be- 
cause of  fatty  infiltration  of  the  muscular  tissues.  Excretion  is  active,  as 
obser\'ed  in  the  excessive  sweating.  Free  drinking  of  water  is  resorted  to, 
to  compensate  for  the  dehydration  thus  occasioned.  Obesity,  then,  carries 
with  it  the  ver)^  causes  which  lead  to  its  increase,  namely,  physical  inac- 
tivity and  free  indulgence  in  liquids. 

The  corpulent  should  not  be  regarded  as  robust*  They  are  apt  to 
fall  ill  periodically,  without  apparent  cause.  They  are  liable  to  respiratory 
catarrhs  and  diarrhotfa,  probably  because  the  self- regulation  of  temperature 
is  impaired  by  the  thick  layer  of  subcutaneous  fat  and  the  weakening 
of  the  circulation  by  fatt>^  infiltration  of  the  heart*muscle.  When  suffer- 
ing from  acute  febrile  maladies,  their  disease  must  be  viewed  with  con- 
siderable concern,  because  of  diminished  heat  radiation  and  the  enfeebled 
heart. 

DrofiHy,^ — By  dropsy  is  meant  an  accumulation  of  serum  in  the  con- 
nective-tissue spaces  or  in  one  of  the  serous  cavities  of  the  body.  When 
the  serous  accumulation  is  limited  to  the  connective  tissue  of  some  particu* 
lar  portion  of  the  body,  we  are  apt  to  refer  to  it  as  cedema.  When  it  is 
widespread  or  general,  we  call  it  anasarca.  When  involving  a  serous  cavity, 
it  is  given  special  names  according  to  its  location,  t'.^.,  ascites,  dropsy  of 
the  peritoneal  cavity ;  hydrothorax,  when  involving  the  pleural  cavity  ; 
hydrocephalus,  when  involving  the  cranial  cavity ;  hydrarthrosis,  when  there 
is  effusion  into  the  synovial  sac  of  the  joints  ;  hydropericardium,  when  in 
the  pericardial  cavity,  etc. 

General  factors  in  the  production  of  dropsy :  Dropsy  depends  upon 


1 


636      SYMPTOMS  RELATING  TO  EXTERNAL  SURFACE. 

the  exudation  of  a  greater  amount  of  serum  into  the  tissues  than  can  be 
taken  up  by  the  absorbents.     This,  in  turn,  may  result  from 

(a)  Increased  exudation,  absorption  being  normal. 

(d)  Deficient  absorption,  exudation  being  normal. 
Increased  exudation  may  result  from  one  of  a  variety  of  factors,  as 
follows : 

(a)  Alterations  in  the  calibre  of  the  arteries  and  capillaries. 

(6)  Changes  in  the  structure  of  the  vascular  walls. 

(^r)  Changes  in  the  composition  of  the  blood. 
Diminished  absorption  is  due  to  vascular  obstruction,  which  may 
be  either 

(a)  Lymphatic,  or 

(6)  Venous ; 
and  this  vascular  obstruction  may  be  either 

(a)  General,  or 

(d)  Local. 
The  general  conditions  leading  to  the  production  of  cedema  are  espe- 
cially apt  to  be  present  in  connection  with  diseases  of 

(a)  The  heart, 

(6)  The  kidneys,  or 

(c)  The  liver. 
It  is  seldom,  indeed,  that  any  one  of  the  above-tabulated  agencies  in 
the  production  of  dropsy  exists  alone  in  any  given  case.     Alterations  in 
blood-pressure  are  apt  to  co-exist  with  changes  in  the  walls  of  the  vessels 
and  alterations  in  the  quality  of  the  blood. 

Increased  exudation  is  observed  in  connection  with  dilatation  of  the 
arteries  more  frequently  than  from  any  other  cause.  The  oedema  accom- 
panying local  inflammation  is  the  result  of  arterial  dilatation,  although  it  is 
due  in  part  to  increased  permeability  of  the  vascular  walls.  Dilatation  of 
the  vessels  with  its  consequent  oedema  may  also  result  from  vaso-motor 
paralysis.  A  good  example  of  this  is  seen  after  section  of  the  sciatic  nerve 
of  the  rabbit  after  it  has  been  joined  by  its  sympathetic  fibres.  Vaso-motor 
paralysis  is  one  factor  in  the  production  of  the  dropsy  of  chlorosis  and 
other  forms  of  anaemia,  the  other  being  alteration  in  the  composition  of  the 
blood. 

Alterations  in  the  composition  of  the  blood  per  sc,  it  is  claimed,  cannot 
produce  oedema.  It  is  essential  that  they  be  associated  with  changes  in  the 
vascular  walls  before  increased  transudation  of  serum  is  possible.  As 
already  stated,  hydraemia  is  a  factor  in  the  production  of  the  dropsy  of 
chlorosis  and  other  forms  of  anaemia,  including  that  appearing  after  fre- 
quently repeated  losses  of  blood.  It  also  plays  an  important  part  in  the 
oedema  of  renal  diseases.  The  hydraemia  here  is  produced  by  the  large 
loss  of  albumin   and  the   diminished  excretion   of  water  by  the  kidneys. 
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Vascular  degenerations  are»  however,  almost  invartably  present;  as  are  also 
changes  in  blood-pressure. 

Alterations  in  the  walls  of  the  capillaries,  leading  to  greater  permea- 
bility, are  probably  fectors  in  all  cases  of  oedema.  There  is  no  doubt  that 
this  condition  exists  in  all  renal  diseases,  and  in  most  advanced  cases  of 
cardiac  trouble.  Without  it,  it  is  hardly  probable  that  the  associated 
dropsies  could  be  of  the  high  grade  so  frequently  observed.  As  already 
stated,  it  is  an  important  factor  in  the  production  of  inflammatory  cedema. 

Absorption  takes  place  mainly  through  the  veins  and  lymphatics, 
mainly  the  former.  Obstruction  of  either  of  these  vessels  leads  to  cedema 
of  the  parts  drained  by  the  obstructed  vessels.  Owing,  however,  to  the 
very  free  anastomoses  of  the  lymphatics,  it  is  very  rarely  that  oedema  is  oc- 
casioned by  any  interference  with  their  functions.  When,  however,  the 
larger  lymphatic  trunks,  especially  the  thoracic  duct,  are  obstructed,  oedema 
may  result.  This  is  observed  in  the  chylous  ascites  due  to  obstruction  of 
the  thoracic  duct,  and  in  the  cedema  of  elephantiasis. 

The  best  illustration  of  a  dropsy  arising  from  venous  obstruction  is 
seen  in  the  ascites  observed  in  connection  with  such  liver  diseases  as  are 
associated  with  pressure  upon  the  portal  vein,  i\^^.,  cirrhosis  of  the  liver. 
Other  notable  examples  are  oedema  of  one  leg  from  phlegmasia  alba  dolens 
(milk-leg)  as  a  sequel  of  confinement  or  typhoid  fever,  and  oedema  of  the 
left  leg  from  cancer  of  the  sigmoid  flexure. 

The  anasarca  accompanying  organic  heart  aflections  is  due  to  general 
venous  stasis.  It  can  only  occur  in  connection  with  failure  of  the  cardiac 
muscle,  with  or  without  valvular  disease.  The  first  step  in  the  production 
of  the  dropsy  is  a  damming  back  of  blood  in  the  passive  congestion  of  the 
lungs ;  and  this  is  followed  by  a  backing  up  of  blood  in  the  right  ven- 
tricle, and  thence  into  the  auricle.  Then  the  circulation  through  the  sys- 
temic veins  is  impeded  and  transudation  of  serum  takes  place,  favored, 
moreover;  by  alterations  in  the  structure  of  the  vascular  walls. 

Symptoms  and  Clinical  Relations  of  CEdema.^ — (Edematous  in- 
filtrations may  be  of  either  slow  or  rapid  onset,  usually  the  former.  W^hen 
involving  the  lymph-spaces  of  the  connective  tissue,  as  in  the  dropsy  of 
heart  disease,  it  tends  to  seek  the  most  dependent  parts  ;  hence  it  is  most 
apt  to  be  obser\'ed  first  in  the  feet  of  persons  who  are  about,  and  along  the 
inner  and  posterior  surface  of  the  thighs  and  over  the  sacrum  in  those  con- 
fined to  bed.  A  notable  exception  to  this  statement  is  the  tedema  of  renal 
disease,  which  nearly  always  makes  its  first  appearance  about  the  eyelids* 
As  the  exudation  increases,  there  is  an  enlargement  of  the  affected  part  in 
all  directions  ;  depressions  and  cavities  are  obliterated,  and  the  normal 
contour  of  the  extremity  is  lost.  Pressure  over  the  swollen  tissues  pro- 
duces a  pitting,  which  remains  for  some  little  time  after  the  pressure  has 
been  removed.     This  symptom  of  n^dcma^ — '*  pitting  on  pressure  ** — is  to 


\ 


^ 
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be  observed  in  the  early  stages  of  oedema,  especially  over  the  tibia.  As 
the  transudation  continues,  the  swelling  extends  higher  and  higher  up  the 
legs,  and  at  the  same  time  the  distention  of  the  parts  becomes  so  great  as 
to  cause  them  to  become  quite  hard.  At  this  time  the  skin  is  pale,  and  its 
temperature  subnormal.  The  skin  may  be  unable  to  resist  the  pressure 
within,  in  which  case  it  ruptures,  and  we  observe  oozing  of  serum  from 
numerous  small  openings.  This  state  of  affairs  is  always  a  most  unfortu- 
nate one,  for  dermatitis,  gangrenous  processes,  ulcerations,  and  other  serious 
cutaneous  lesions  result.  If  the  oedema  is  continued  over  a  great  length  of 
time,  secondary  changes  may  take  place.  These  are  believed  to  be  due  to 
defective  nutrition  from  compression  and  from  the  circulation  of  toxic  sub- 
stances in  the  blood,  leading  to  a  hyperplasia  of  the  connective  tissue. 
After  paracentesis,  the  skin  also  is  found  to  be  thickened  and  adherent  to 
the  structures  beneath. 

Dropsical  fluid  is  watery  in  character,  and  has  a  specific  gravity  rang- 
ing from  1006  to  1 016,  and  is  comparatively  poor  in  corpuscles  and  albu- 
minous constituents.  When  the  transudation  has  been  due  in  great  part  to 
alterations  in  the  vascular  walls,  as  in  inflammation,  the  fluid  is  more  dense, 
and  contains  relatively  more  corpuscles  and  albuminous  substance. 

Local  oedema  is  due,  as  a  rule,  to  a  local  cause,  i.e.,  to  obstruction  of 
the  vein  draining  the  oedematous  area. 

(Edema  of  an  arm  may  result  from  enlargement  of  the  axillary 
lymphatic  glands. 

(Edema  of  the  arms,  or  of  the  arms,  head  and  thorax,  suggests 
an  intrathoracic  tumor,  e.g.,  aneurysm  or  enlarged  mediastinal  glands.  The 
obstruction  is  in  the  superior  vena  cava.  If  that  obstruction  is  above  the 
entrance  of  the  azygos  vein,  the  oedema  will  not  invade  the  chest. 

Suddenly-appearing  oedema  of  the  arms  and  head  suggests  that 
very  rare  condition,  aneurysm  rupturing  into  the  superior  vena  cava. 

(Edema  of  the  feet  is,  in  the  majority  of  cases,  the  starting-point  of 
a  general  dropsy,  partly  because  the  feet  are  the  most  dependent  parts  of 
the  body,  and  partly  because  the  circulation  there  is  feeble,  being  the 
farthest  removed  from  the  heart.  It  may  also  occur  in  persons  of  relaxed 
fibre  after  prolonged  exertion, — a  long  day's  work.  Such  an  oedema  may 
continue  for  years  without  other  evidence  of  impaired  health.  CEdema  of 
the  legs  and  wrists  is  sometimes  observed  during  convalescence  from  infec- 
tious fevers,  and  is  indicative  of  great  weakness. 

(Edema  of  the  eyelids,  as  already  stated,  is  usually  the  beginning  of 
renal  dropsy.  At  first  it  is  observed  only  in  the  morning ;  in  advanced 
cases  it  persists  throughout  the  day.  The  very  loose  character  of  the  cellu- 
lar tissue  about  the  eyes  makes  this  part  the  seat  of  infiltrations  which  are 
not  of  serious  significance.  For  example,  dermatitis  about  the  face  is  not 
infrequently  associated  with  marked  oedema   of  the   eyelids.     This  same 
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symptom  may  be  due  to  bites  of  insects,  urticaria,  etc.  CEdema  of  the 
eyelids  may  occur  as  a  pure  neurosis,  especially  in  children  at  about  the 
age  of  puberty. 

Localizad  CBdemaa  are  sometimes  symptomatic  of  deep-seated  in- 
flammation or  \'ascular  obstruction.  CEdema  over  the  mastoid  may  be  due 
to  mastoiditis  or  thrombosis  of  the  lateral  sinus ;  over  the  parotid  gland,  to 
parotitis  ;  over  the  ribs,  to  empyema  ;  over  the  pr^cordia,  to  suppurative 
pericarditis  ;  over  the  liver,  to  hepatic  abscess  or  suppurative  cholecystitis ; 
over  the  abdomen,  to  suppurati%^e  peritonitis,  etc. 

Diagnosis  of  (Edema.— CEdema  may  be  mistaken  for 
(a)  Inflammator>^  swelling. 
(d)  MyxLL^dema. 

(r)  Connective*tissue  dystrophies. 
(rf)  Emphysematous  swelling. 
Inflamiuatory  swelling  is  accompanied  by  the  classical  symptoms 
of  inflammation,  pain,  heat  and  redness. 

The  znyxoedematous  swelling  does  not  pit  on  pressure;  it  is 
widely  diffused  ;  there  is  atrophy  of  the  thyroid  gland,  and  numerous  ner- 
vous phenomena  characteristic  of  that  condition,     {lu^t'  page  640.) 

Connective-tissue  dystrophies  are  liard,  localized  swellings,  which 
do  not  pit  on  pressure,  and  are  situated  irrespective  of  the  dependent  posi* 
tion  of  the  parts. 

Emphysematous  swelling  can  only  occur  in  connection  with  an 
injury  to  the  respirator>'  tract  permitting  of  the  escape  of  air  into  the  con- 
nective-tissue spaces.  The  swollen  parts  do  not  pit  on  pressure,  and  pal- 
pation produces  a  crackling  sensation. 

Certain  Rare  and  Unusual  Forms  of  CEdema,— Angioneurotic 
CEdema. — Cases  coming  under  this  class  dilTer  greatly  in  clinical  features. 
They  are  all  due  to  vaso-motor  disturbance,  and  they  furthermore  agree  in 
having  a  rapid  onset,  and  in  attacking  neurotic  subjects.  Usually  the 
oedema  involves  parts  about  the  face  rather  than  elsewhere.  Still  it  may 
affect  any  part,  w^hether  submucous  or  subcutaneous.  The  cedema  may  be 
either  circumscribed  or  diffuse.  It  has  been  known  to  settle  in  the  tissue 
back  of  the  eyeball,  producing  exophthalmos.  In  two  cases  reported  by 
Osier  the  larynx  was  the  point  of  attack,  and  a  fatal  issue  ensued.  Most 
of  the  cases  of  cedema  occurring  in  women  during  or  about  the  menstrual 
periods  belong  to  the  class  under  discussion. 

Rheumatic  oedema  occurs  in  the  subjects  of  acute  rheumatism^  and 
in  persons  of  rheumatic  diathesis.  It  occurs  under  such  variable  condi- 
tions that  its  diagnosis  is  always  a  matter  of  extreme  difficulty. 

Malarial  oedema  is  apparently  a  sub-variety  of  angioneurotic  cedema, 
depcniding  upon  malarial  infection.  The  cases  thus  far  reported  in  litera- 
ture present  no  special  features,  so  far  as  the  cedema  itself  is  concerned, 
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iyjt  ar^  charactitriztfi  by'  tfae  peculiar  ptnc^Sau  recurrence  beLongni^  t2> 
tmtl^ui^l  di4<2»^.  and  by  their  protxipt  core  onder  anti-fnalarial  ngtjiijr'wwi, 

Xjiuyrd^muu — ^The  ^wdling  oc  myxntdenia.  b  geaiexallvr  <&gributied. 
It  i^  diji^  tr>  tb^  miiltration  of  a  mucoid  substance  mto  the  coonective  tisiK:* 
and  ha.^  atr^^^phy  of  the  thyroid  ^^lyd  as  its  pronary  caiwc.  Uniikc  tbe 
drofj^y^  th<:  fiwelHng  doe%  not  tend  to  invade  the  most  dependent  ports. 
Indeed.  v>  &r  a%  the  extremities  are  concerned,  the  reverse  oooc&ioii  seems 
t/>  obUxn,  for  the  arms  are  more  swollen  than  the  hands,  and  the  Leg?  more 
than  the  feet.  The  swollen  parts  do  not  pit  on  pressore.  The  sldn  is  dry 
and  scaly  This  symptom  i^  an  important  one,  but  is  greasy  neglected  by 
clinicians.  The  patient  Is  apt  to  speak  of  the  large  accumnladon  of  scales 
which  she  can  shake  out  of  her  stockings  each  evening.  The  appearance 
fpf  the  face  is  characteristic.  It  ui  generally  swollen  and  rounded,  and  ias 
been  described  as  •'  moon-shaped,"  Glistening,  pear-shaped  swellings  are 
v/mctimes  to  be  seen  below  the  eyes.  The  nostrils  arc  broad  and  thick* 
cned.  The  lips  are  thickened  and  everted.  The  tongue  is  involved  in  the 
swelling,  and  this,  in  conjunction  with  the  mental  hebetude  characteristic  of 
the  disease,  makes  the  speech  slow  and  labored.  The  hands  and  fed  are 
enlarge^],  the  hrmtr  being  described  as  spade-like.  The  bocfily  tempera- 
turc  is  subnormal.  Women  are  the  main  subjects  of  the  disease.  Amen- 
orrh^ira  is  always  a  prominent  symptom  ;  indeed,  it  may  for  a  time  be  the 
one  U)  which  most  attention  is  paid. 

Emphyiienia* — This  is  a  condition  characterized  by  the  presence  of 
air  in  the  connective-tissue  spaces.  It  can  only  occur  when  there  is  a 
wound  of  one  of  the  air-containing  viscera,  e.g.^  the  respirator>'  organs  or 
the  intestines  ;  usually,  however,  the  former.  The  swelling  has  a  local  be- 
ginning, i.e.,  near  the  injured  organ,  and  may  spread  rapidly,  and  invade 
the  entire  Jx>dy.  The  swollen  tissues  sink  readily  under  the  examining 
fingers,  but  do  not  pit  on  pressure.  If  it  is  not  extensive,  it  may  be  driven 
from  place  to  place  by  manipulation.  Palpation  gives  a  peculiar  crackling 
crepitus  ;  |>crcussion  a  superficial  resonance.  It  results  usually  from  wounds 
<)(  the  lun^s,  fractured  ribs,  and  rupture  of  air-vesicles  by  violent  expira- 
tory efforts,  as  in  couching,  straining  at  stool,  or  during  parturition. 

The  air  may  cscajx;  first  into  the  interlobular  connective  tissue,  and 
thence  into  the  subcutmcous  tissues.  In  these  cases  there  is  a  suddenly- 
aj)j)<arin^  dysjinnra,  and  it  may  even  be  that  the  patient  dies  very  shortly. 

Localized  emphysema  of  the  face  suggests  a  fracture  involving  the 
anlrinn. 

Emphysema  of  the  flanks  occurs  as  a  symptom  of  rupture  of  the 
lower  third  of  the  duodenum. 

Emphysema  of  the  perineum  and  scrotum  has  occurred  in 
connection  with  wounds  of  the  lower  bowels. 

I*jnj)hysenia  (occasionally  occurs  as  a  result  of  rapidly-spreading  moist 
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gang^rene,  being  due  to  the  accumulation  of  gases  formed  by  the  resulting 
decomposition. 

Ac^roniegraly, — Acromegaly  is  characterized  by  enlargements  involv- 
ing bony  structures  as  well  as  soft  parts,  and  widely  distributed  throughout 
the  body.  The  parts  affected  are  especially  the  bony  prominences,  the 
bones  of  the  hands  and  feet,  superior  and  inferior  maxilla:,  the  sternum,  the 
pelvis,  and  the  spinal  column.  The  cartilages  of  the  ears,  nose  and  larynx 
may  also  participate  in  the  pathological  process.     The  appearance  of  the 

Fig.  i6g. 


Case  of  acromegaly.      Mr.  X. 

face,  hands  and  feet,  and  the  cur\'ature  of  the  spine,  constitute  the  main 
factors  on  which  the  diagnosis  is  based.  The  general  contour  of  the  head 
may  be  described  as  an  oval,  the  face  being  disproportionately  large,  as 
compared  with  the  cranium.  The  superciliary  ridges  are  enlarged  and 
prominent,  and  this  gives  the  forehead  a  retreating  aspect.  The  bony 
prominences,  especially  the  occipital  protuberance  and  the  malar  processes, 
are  greatly  enlarged.  The  nose  is  hypertrophied  in  all  its  parts,  making  it  an 
altogether  too  prominent  feature.     The  changes  in  the  inferior  maxilla  are 

41 
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especially  characteristic,  although  not  invariably  present.  This  bone  is  en- 
larged in  all  its  parts,  but  especially  so  in  its  body*  The  angles  of  junction 
between  rami  and  body  are  more  obtuse  than  normal,  and  the  anterior 
extremity  of  the  bone  projects  beyond  the  upper  jaw,  producing  the  con^ 
dition  known  as  prognathism. 

The  carpal  and  metacarpal  bones  are  enlarged  in  thickness,  but  not  in 
length.  The  soft  parts  surrounding  them  are  somewhat  thickened.  These 
changes  give  the  fingers  a  shape  which   has  not  inaptly  been  described  as 


Case  of  acromegaly.      Mr.  Z. 


that  of  a  sausage.  The  thickening  of  the  tissues  about  the  palms  cause 
characteristic  appearances  here  also.  The  same  changes  are  observed  in 
the  feet.  Changes  in  the  spinal  column  and  ribs  lead  to  dorsal  kyphosis ; 
sometimes  to  scoliosis  and  a  compensatory  dorso-lumbar  lordosis. 

The  tissue-changes  in  acromegalia  are  practically  always  symmetrical. 
Associated  with  the  objective  conditions  above  described   there  may 
exist  haemianopsia,  severe  headaches,  amenorrhcea,  loss  of  strength,  dimin- 
ished sexual  power,  and  a  host  of  symptoms,  which,  however,  are  not  of 
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much  value  from  a  diagnostic  standpoint.  Their  presence  often  tends  to 
render  the  true  nature  of  the  case  obscure,  as,  causing  the  main  suffering, 
they  take  attention  from  the  cardinal  symptoms  of  the  disease. 

OsUHi-Arthropjitliie   Hyiiertroi>hiiiiite   Pneiiiiiique.— This 

is  a  condition  first  described  by  ^!anc  in  1890.  The  enlargement  is  limited 
to  the  joints,  and  is  associated  with  pulmonar>'  diseases,  as  empyema,  bron* 
chitis,  and  tumors.  The  finger-,  elbow-,  shoulder-,  toe-  and  knee-joints  may 
all  be  affected.  The  fingers  are  enlarged,  but  the  main  portion  of  the  hands 
is  uninvolved.  The  soft  parts  are  normal.  The  finger-nails  have  the  ap- 
pearance of  being  too  large  for  the  fingers,  and  are  spread  out  at  the  sides 
and  curved  over  the  ends  of  these  members.  The  ends  of  the  fingers 
themselves  are  enlarged  and  bulbous,  and  have  not  inaptly  been  compared 
to  the  end  of  a  drumstick.  The  feet  and  toes  exhibit  changes  correspond- 
ing to  those  observed  in  the  hands. 

Osteitis  DeibriiiatiH, — ^A  proper  understanding  of  the  symptoms 
of  osteitis  deformans  necessitates  a  brief  review  of  the  patholog)^  of  the 
disease.  It  is  a  widely-diffused  osteitis,  involving  mainly  the  compact 
structure  of  the  bones,  which  become  thickened,  soft,  spongy,  and  vas- 
cular. There  is  an  excessive  production  of  imperfectly-developed  granu- 
lation tissue. 

Osteitis  deformans  rarely  occurs  before  the  age  of  fifty,  and  never 
before  forty.  The  long  bones  of  the  extremities  become  misshapen  and 
curved  from  the  superincumbent  weight  of  the  body.  The  hands  and  feet 
are  rarely  involved.  The  cranial  bones  undergo  enormous  thickening, 
while  those  of  the  face  remain  normal.  This  gives  the  head  a  triangular 
shape,  with  the  base  directed  upwards.  The  attitude  of  the  body  also 
demands  attention.  It  is  decidedly  stooped,  with  rounded  shoulders, 
bowed  and  rigid  spine»  and  chin  overhanging  the  sternum.  This  condition 
gives  the  body  a  shortened  appearance,  which  is  made  all  the  more  apparent 
by  comparison  with  the  changes  in  the  long  bones  of  the  extremities. 
In  many  cases,  especially  in  their  early  stages,  pains  unassociated  with  con- 
stitutional symptoms  are  prominent  phenomena. 

Alteratioii8  in  the  Hhape  and  Size  of  the  HeiuL 

The  alterations  which  may  take  place  in  the  shape  and  size  of  the 
head  depend  upon  pressure  from  within,  the  formation  of  inflammatory  ex- 
udates or  tumors  without,  traumatism,  or  errors  in  development,  and  are 
as  follows  : 

Enlargements : 

a.  Hydrocephalus. 

b.  Rachitis. 

c.  Cretinism, 

d.  Syphilis. 


^ 
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Diminution  : 

a.   Microcephalus. 
Alteration  in  shape  : 

a.  Asymmetry. 

b.  Swellings  of  variable  origin. 

c.  Depressions,  which,  in  turn,  may  be  due  to 

i.   Fractures. 

ii.  Adherent  cicatrices, 

tii.   Maldevelopment  and  malnutrition  of  bone  structure. 

The  enlargements  and  diminutions  above  tabulated,  being  dependent 

upon  definite  pathological  changes,  present  individual  characteristics  making 

their  recognition  easy.     These  peculiarities  may  be  epitomized  as  follows  ; 

An  enlarged  head  approaching  a  square  shape  indicates  rachitis.     A 


Fic;.  171. 


Fic,  172. 


HydrcfCephalic  head — side  view. 


Hyiinjcephalic  head — front  view. 


similar  condition  is  sometimes  observed  as  one  of  the  phenomena  of  heredi- 
tary syphilis. 

The  globular  head  with  enlargement,  the  head  being  disproportion- 
ately small,  points  to  hydrocephalus, 

A  large  head  contracted  from  before  backwards,  with  large  face,  thick- 
ened nose  and  lips,  and  puffy  eyelids,  is  found  in  cretinism. 

Hydrocephalus »^True  hydrocephalus  is  dependent  upon  an  accu- 
mulation of  serum  within  the  ventricles  of  the  brain.  It  occurs  in  the  ma- 
jority of  cases  as  a  developmental  condition,  due  to  the  closure  of  foramina 
connecting  the  ventricular  cavities  with  each  other,  or  to  obstruction  of  the 
veins  of  Gaien.  It  can  only  produce  an  enlargement  of  the  head  when  it 
takes  place  in  children  whose  fontanelles  and  sutures  are  still  open.  Under 
such  circumstances  the  following  appearances  are  to  be  noted : 
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The  intracranial  pressure  leads  to  a  pressing  outwards  or  all  the  bones 
of  the  cranium,  the  bulging  being  especially  noticeable  in  front.  The 
entire  cranium  is  enlarged  and  rounded,  the  face  retaining  its  normal  size. 
The  fontanel les  and  sutures  are  widened.  Sometimes  the  cranial  bones  are 
greatly  thinned,  and  on  palpation  yield  a  crackling  or  parchment  sensa- 
tion. The  appearance  of  the  eyeballs  is  characteristic,  these  organs  being 
forced  outwards  and  downwards,  so  that 
the  upper  portion  of  the  sclerotic  is  ex- 
posed. These  local  symptoms  may  or 
may  not  be  preceded  by  or  associated 
with  other  symptoms,  including  irrita- 
bility, general  weakness,  paralysis,  and 
even  convulsions.  Ultimately  the  men- 
tal  condition  becomes  sadly  deficient. 
Sometimes  there  is  blindness  from  optic- 
nerve  atrophy  or  neuritis.  The  increased 
size  of  the  head  necessarily  adds  to  its 
weight,  and  if,  as  is  usually  the  case,  the 
muscles  of  the  neck  are  weak,  the  head 
falls  forwards,  because  the  child  is  un- 
able to  maintain  it  in  an  erect  position. 
It  is  not  infrequent  for  the  hydrocephalic 
head  to  have  a  circumference  of  from  24 
to  30  inches,  and  Cruikshank  has  re- 
ported an  extreme  case  in  which  it 
measured  52  inches. 

Rachitis. — The  bone-changes  ol 
rachitis  are  dependent  upon  an  active 
prohfe ration  of  the  cellular  elements 
associated  with  abnormal  calcification, 
these  pathological  processes  being  espe- 
cially prominent  in  the  long  bones  and 
in  the  bones  of  the  skull.  The  growth 
of  bone  is  derived  from  its  superimposed 
periosteum.     This  gro%ilh  is  di.sturbed 

in  rachitis,  giving  rise  to  increased  thickness,  which  in  the  case  of  the  cra- 
nial bones  is  apt  to  be  unevenly  distributed.  After  these  preliminary  re- 
marks we  arc  prepared  to  understand  the  abnormal  shape  of  the  rachitic 
head. 

The  edges  of  the  cranial  bones  undergoing  proliferation  become  thick- 
ened. At  the  same  time  there  is  delayed  ossification,  hence  leading  to  de- 
layed closure  of  the  sutures  and  fontanel  les.  Grooves  are  thus  formed 
readily  perceived  on   palpation,  and  sometimes  sufficiently  marked  to  be 


•/ 


V 


Racliitis — showing  shape  of  head,  abdomen^ 
and  bones  about  the  joints. 
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visible  on  casual  inspection.  Bossy  swellings  are  formed  especially  on  the 
frontal  and  parietal  bones,  and  if  not  promptly  absorbed  become  organized. 
It  is  to  them  that  the  so-called  square  head  of  rachitis  is  due.  By  com- 
parison with  the  prominences  of  the  frontal  and  parietal  bones,  the  vertex 
is  flattened.  All  rachitic  heads,  however,  do  not  conform  to  the  type 
above  described.  Thus  we  may  encounter  a  type  called  dolichocephalic,  in 
which  the  skull  is  elongated  fore  and  aft ;  another  in  which  there  is  marked 
flattening  in  the  occipital  region  ;  and  still  another,  of  which  asymmetry  is 
the  important  feature. 

A  condition  known  as  cranio-tabes  sometimes  accompanies  rachitis. 
It  will  be  described  shortiy  when  treating  of  "  Depressions."    (Vide  p.  649.) 

OretinisiD. — ^This  is  a  congenital  condition  analogous  to  myxoedema, 
being  dependent  upon  absence  of  the  thyroid  gland.  The  cretinoid  head  is 
characteristically  brachycephalic  in  type,  that  is  broadened  from  side  to  side, 
with  flattening  of  the  top  and  back.  The  soft  tissues  are  thickened,  the 
principal  evidence  of  which  is  found  in  the  condition  of  the  lips,  tongue, 
alae  nasi,  and  eyelids. 

Syphilis. — The  mechanism  by  which  syphilis  is  capable  of  producing 
changes  in  the  shape  and  size  of  the  head  is  a  varied  one.  In  some  in- 
stances the  deforming  lesion  is  distinctly  syphilitic  ;  in  others  it  is  non- 
syphilitic  {e.g-.,  hydrocephalus  and  rachitis),  but  is  the  result  of  syphilis. 
The  last-mentioned  class  of  cases  is  mostly  the  result  of  hereditary  disease  ; 
the  former  may  be  either  inherited  or  acquired.  In  neither  case  is  it  possi- 
ble to  decide  as  to  the  basic  character  of  the  lesion  by  its  objective  features. 
We  are  forced  to  make  a  diagnosis  on  the  associated  conditions,  together 
with  a  knowledge  that  the  lesion  under  examination  is  capable  of  being 
produced,  directly  or  indirectly,  by  syphilis.  Fortunately,  data  for  a  posi- 
tive opinion  are  rarely  wanting,  for  syphilis  is  characterized  by  a  multiplicity 
of  lesions.  Exception  may,  of  course,  be  made  in  those  cases  in  which  the 
malformation  disintegrates  and  ulceration  results,  when  the  true  nature  of 
the  trouble  is  made  manifest  by  the  objective  appearances  of  the  affected 
parts. 

The  syphilitic  malformations  include  gummata  (which  lesions  may  un- 
dergo disintegration),  nodes  (in  which  the  inflammatory  process  has  not 
become  organized  into  bony  tissue),  and  exostoses  (in  which  organization 
has  taken  place  and  tissue  resembling  bone  has  been  formed).  Periostitis 
of  the  cranium  is  attended  by  a  swelling  which  maybe  readily  differentiated 
from  tumor  formation  by  its  history  and  appearance,  diagnosis  being  made 
still  more  certain  by  the  history  and  course  of  the  case  (pain,  suppuration, 
etc.). 

It  must  always  be  borne  in  mind  that  enlargements  and  swellings  on 
bones  may  result  from  non-syphilitic  causes,  the  true  nature  of  which,  other 
than  those  occurring  from  traumatism,  is  not  well  understood. 
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Mieraee|ihaliis. — The  recognition  of  microcephaius  is  based  entirely 
upon  the  size  of  the  head,  this  terni  being  apphed  to  cases  in  which  the 
head  measures  less  than  16  inches.  Sight  must  not  be  lost  of  the  fact  that 
exceptionally  ver)^  small  heads  exist  in  which  the  diminutivencss  is  the 
only  pathological  feature.  A  physiological  niicrocephalus  is  never  promi- 
nent. Pathologically,  the  condition  may  be  attended  by  perfect  symmetry, 
or  the  head  may  be  flattened  from  side  to  side,  or  fore  and  aft.  In  many  in- 
stances,— in  the  vast  majority,  in  fact, — there  is  premature  closure  of  sutures 
and  fontanelles. 

The  mechanism  of  the  production  of  microcephaius  is  a  mooted  point. 
Undoubtedly  it  is  a  developmental  foundation.  Current  opinion  holds 
that  there  is,  primarily,  backward  development  of  the  brain,  and  that  the 
small  cranial  cavity  is  compensator^'.  A  minority  opinion  contends  that 
premature  ossification  of  the  sutures  prevents  tlie  proper  expansion  of  the 
skull  and  stunts  the  growth  of  the  brain. 

Microcephaius  is  associated  with  symptoms  indicating  deficient  brain- 
power, as  idiocy,  paralysis,  convulsions  and  contractures. 

Asymmetry. — Asymmetr}*  of  the  skull  is,  in  the  majority  of  instances, 
a  congenital  defect.  It  may  be  limited  to  either  the  cranial  or  the  facial 
bones.  In  the  former  case  it  is  rarely  attended  by  a  normal  degree  of 
mental  vigor ;  at  the  same  time,  it  must  be  remembered  that  some  of  the 
exceptions  to  this  statement  are  somewhat  remarkable,  flemiplegic  seiz- 
ures in  infancy  from  different  pathological  lesions  are  sometimes  followed 
by  arrested  development  of  the  cranial  bones  over  the  affected  portion  of 
the  brain,  in  which  case  the  origin  of  the  deformity  is  made  manifest  by  the 
associated  spastic  hemiplegia,  convulsions,  etc.  Some  few  cases  of  cranial 
asymmetr>^  are  the  result  of  the  malnutrition  provoked  by  syphilis,  the 
lesions  themselves  not  being  syphilitic. 

Facial  asymmetry  occurring  without  changes  in  the  overlying  soft 
parts  possesses  the  same  significance  as  osseous  asymmetry  of  the  skull 
and  other  portions  of  the  body.  In  conjunction  with  atrophy  of  the  over- 
lying muscular  structures,  it  results  from  nerve  injuries  in  growing  subjects. 
The  condition  in  these  cases  is  one  of  arrested  development,  and  not  one 
of  atrophy  of  bone. 

LiichIizcmI  8welliiigs  of  VarioiiH  Ori^lo.— These  include 
growths  or  prominences  involving  (a)  the  soft  parts,  and  (b)  the  cranium 
and  pericranium. 

Swellings  iQvolvmg  the  soft  parts  include 

i.  Emphysematous  and  gaseous  tumors,  characterized  by  their 
soft  and  elastic  feel»  and  resonance  on  percussion.  Em- 
physema is  due  to  fracture  extending  into  the  middle  ear 
and  involving  the  Eustachian  tube,  or  lacerations  of  tlie 
soft  parts  of  the  nasal  cavities.     Gaseous  tumors,  gener- 


648      SYMPTOMS  RELATING  TO  EXTERNAL  SURFACE. 

ally  called  pneumatoceles,  occur  about  the  frontal  sinuses 
and  mastoid  processes,  the  contained  gas  having  escaped 
from  these  cavities.  They  are  due  to  defects  of  the 
outer  bony  walls  of  these  cavities, 
ii.  Cysts,  which  include  (a)  the  congenital,  (b)  atheromatous  or 
wens.  The  latter  sometimes  undergo  air-infection  and 
suppurate,  the  resulting  destruction  of  tissue  giving  rise 
to  foul  odor,  (c)  Dermoid  cysts, 
iii.  Cornu  cutaneum,  a  cutaneous  horn  resulting  from  hypertrophy 

of  the  epidermis, 
iv.   Fatty  tumors  (rare). 
v.  Fibromata  (rare), 
vi.  Chondromata  (very  rare). 

vii.  Malignant  disease,  e.g.,  carcinomata,  sarcomata,  etc.,  present- 
ing the  characteristics  of  this  variety  of  tumor, 
viii.  Vascular  tumors. 
Swellings  originating  in  the  bony  structures  include 

i.  Hyperostosis,  i.e.,  a  diffuse  swelling  of  the  cranial  bones, 
consisting  of  compact  bony  tissue  ;  when  involving  the 
entire  cranium,  not  diagnosable  ;  at  times  dependent  upon 
syphilis  or  rachitis,  but  not  infrequently  occurring  inde- 
pendently of  these  constitutional  states, 
ii.  Osteomata,  including  circumscribed  bony  swellings  from  a 
variety  of  causes,  including  syphilis,  rachitis,  traumatism, 
etc.    Cephalhematoma,  due  to  subperiosteal  haemorrhage 
from   obstetric  injuiy,  when  the   effused    blood    is    not 
promptly   absorbed,    take    on    bony   formations.      The 
tumors  thus  formed  rarely  give  rise  to  much  disfigura- 
tion. 
The  Fontanelles  and  Sutures  in  Infancy  and  Childhood.— The 
principal  sutures  of  the  skull  are  ossified  anywhere  from  the  sixth  to  the 
tenth  month.     The  posterior  fontanelle  is  usually  closed  by  the  end  of  the 
second  month  ;  the  anterior  fontanelle  remains  open  until  the  fourteenth  to 
the  twenty-second  month.     The  close  of  sutures  and  fontanelles  may  be 
delayed  by  reason  of  rickets,  congenital  syphilis,  and   cretinism.     In  the 
latter  condition,  the  fontanelles  have  been  known  to  remain  open  until 
adult  life. 

Bulging  of  the  fontanelles  is  symptomatic  in  cerebral  haemorrhage  of 
the  new-born,  hydrocephalus,  and  tubercular  meningitis. 

Separation   of  the   sutures   is   observed  in  premature    and    syphilitic 
infants,  and  in  cases  of  hydrocephalus. 

Depressions. — The  error  of  concluding  that  a  fracture  of  the  cranial 
bones  exists  when  a  depression  is  found  after  traumatism  is  altogether  too 
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prevalent.  It  is  well  to  bear  In  mind  that  an  adherent  cicatrix  may  pro- 
duce a  depression  which  is  capable  of  deceiving  the  most  skillfyL  Then. 
again,  the  absence  of  a  depression  cannot  be  taken  as  evidence  that  a  frac- 
ture has  not  taken  place,  as  instanced  by  the  many  such  accidents  discov- 
ered by  exploratory  incision  in  the  Mahemann  Hospital. 

Depressions  from  maldevelopment  of  the  cranial  bones  are  rare  (aplasia 
cranii).  Sometimes  the  opening  in  the  skull  leads  to  the  formation  of  a 
tumor  {meningofeie).  The  parents  of  these  patients  are  usually  poorly 
nourished,  and  sometimes  syphilitic* 

Depressions  may  result  from  disappearance  of  tlie  cranial  bones  at  one 
or  more  spots  {atrophia  seu  anostosis  crami).  It  seems  to  occur  with 
greater  frequency  in  the  aged,  and  is  a  part  of  a  senile  atrophy  which  may 
invade  other  portions  of  the  body. 

Separation  of  cranial  sutures  presents  a  depression  along  the  line  of  a 
suture.  It  is  due  to  violence,  especially  in  young  subjects,  and  is  generally 
associated  with  fracture,  particularly  at  the  base  of  the  skull. 

Syphilitic  defects  of  the  external  table  are  for  the  most  part  the  result 
of  deep  gummata. 

Rachitic  cranio-tabes  is  a  condition  dependent  upon  rachitis,  and  exhib- 
its one  or  more  defects  in  cranial  ossification,  the  defect  being  closed  in 
by  fibrous  tissue. 

The  Face. 

It  is  a  difficult  matter,  in  a  work  like  the  present,  to  describe  the  vari- 
ations in  the  appearance  of  the  face,  and  their  diagnostic  relations.  The 
knowledge  is  of  such  a  character  that  it  can  be  best  acquired  by  obser\^a- 
tion  at  the  bedside.  The  study  of  the  patient's  facial  expression  will  oft- 
times  open  a  flood  of  light  on  a  hitherto  dark  problem.  Thus,  a  peculiarly 
placid  expression,  entirely  devoid  of  any  evidence  of  suffering  or  malnutri- 
tion, will  be  presented,  while  the  patient  herself  uses  the  most  graphic  lan- 
guage possible  in  depicting  her  sufferings  as  beyond  all  description  ;  and 
immediately  we  feel  assured  that  our  patient  has  hysteria,  unless  we  can 
account  for  her  symptoms  in  some  other  way. 

The  expression  of  the  face  in  painful  affections  gives  us  a  guide  as  to 
the  severity  of  the  suffering.  But  we  must  not  be  led  too  much  by  this, 
for  the  personal  equation  as  to  the  ability  to  bear  pain  is  a  most  important 
factor,  for  some  people  endure  agonizing  pain  with  fortitude,  while  others 
cannot  tolerate  the  prick  of  a  pin  without  fainting. 

An  apathetic  expression  or  one  of  relaxation  is  observed  in  some  cases 
of  t>^hoid.     It  is  to  be  regarded  as  evidence  of  the  lack  of  muscular  tone. 

An  expression  of  anxiety  attends  paroxysms  of  dyspniea  and  angina 
pectoris. 

A  peculiar  expression  of  fixity  or  stolidity  is  characteristic  of  paralysis 
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agitans.     One  who  has  seen  a  number  of  cases  of  this  disease  is  frequently 
enabled  to  diagnose  the  case  by  the  face  alone. 

In  dyspnoea  from  any  cause  the  patient  holds  his  mouth  wide  open, 
the  alae  nasi  moving  regularly  with  each  respiration.  The  deficient  aera- 
tion of  the  blood  causes  the  face  to  assume  a  bluish  or  dirty  hue. 

The  Hippocratic  face  is  the  face  of  impending  death.  It  is  especially 
observed,  with  all  its  characteristic  features,  in  cholera  Asiatica  and  acute 
peritonitis.  To  use  the  words  of  the  great  master  of  medicine — "  sharp 
nose,  hollow  eyes,  collapsed  temples ;  the  ears  cold,  contracted,  and  their 
lobes  turned  out ;  the  skin  about  the  forehead  being  rough,  distended  and 
parched  ;  the  color  of  the  whole  face  being  brown,  black,  livid  or  lead- 
colored." 

Reference  has  already  been  made  to  the  diagnostic  significance  of 
oedema  of  the  eyelids.  CEdema  of  any  portion  of  the  face,  but  especially 
about  the  eyes,  may  be  occasioned  by  urticaria  or  angio-neurotic  cedema. 

Localized  oedemas  may  be  due  to  inflammatory  changes  of  the  parts 
beneath,  as  follows  : 

Over  the  upper  jaw,  to  alveolar  abscess,  phosphorus  necrosis,  or  dis- 
ease of  the  antrum  or  maxillary  sinus. 

Over  the  lower  jaw,  alveolar  abscess  or  actinomycosis. 

Over  the  mastoid,  to  mastoiditis  or  thrombosis  of  the  lateral  sinus. 

Over  the  forehead,  in  glanders,  or  thrombosis  of  the  superior  longi- 
tudinal sinus. 

Movements  of  the  Pace.— The  movements  of  the  face  may  be  im- 
paired by  reason  of  loss  of  power  (paralysis),  or  by  excessive  action 
(spasm).  Paralysis  of  the  face  may  result  from  disease  of  the  facial  fibres 
above  the  facial  muscles  (supranuclear  palsy),  from  disease  of  the  nucleus 
itself,  or  from  lesion  of  the  nerve-fibres  after  leaving  the  nucleus  (periph- 
eral). 

Supranuclear  or  cerebral  facial  palsy  presents  important  features 
by  which  it  may  be  readily  differentiated  from  the  nulear  and  infranuclear 
varieties.  In  the  first  place,  the  paralysis  of  the  face  is  associated  with 
paralysis  of  the  corresponding  arm  or  leg,  and  there  are  symptoms  asso- 
ciated to  show  that  the  functional  integrity  of  the  cerebrum  is  disturbed. 
The  upper  facial  muscles,  />.,  the  occipito-frontalis,  the  orbicularis  palpe- 
brarum, and  the  corrugator  supercilii,  escape.  The  paralysis  seems  to  be 
less  marked  during  emotional  movements  of  the  face  than  during  voluntary 
movements. 

Paralysis  of  the  facial  muscles  from  disease  of  the  nucleus  is  of  rare 
occurrence.  It  is  then  associated  with  paralysis  of  muscles  tributary  to  the 
adjacent  nuclear  cells. 

Peripheral  Facial  Palsy;  Paralysis  of  the  Seventh  Cranial 
Nerve ;  Bell's  Paralysis. — Disease  of  the  facial  nerve  (neuritis)  may  re- 
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suit  from  disease  of  the  middle  ear  or  from  exposure  to  cold,  the  latter 
being  the  more  common  cause.  Some  few  cases  result  from  traumatism,  as 
from  forceps-pressure  during  deliver>%  and  incisions  during  surgical  opera- 
tions. Syphilis  is  only  exceptionally  a  cause  of  uncomplicated  facial  pa- 
ralysis. 

In  the  majorit)"  of  cases  of  facial  paralysis  the  onset  is  rapid.  Within 
a  comparatively  few  hours  the  patient  loses  all  control  over  the  muscles  of 
the  face.  The  paralyzed  side  is  smooth,  flaccid  and  expressionless.  Be- 
cause of  the  involvement  of  the  occipito-frontalis  and  corrugator  supercilii, 
all  furrows  and  wrinkles  are  obliterated  from  the  brow.  The  orbicularis 
palbebrarum  is  paralyzed,  and  so  the  eye  stands  wide  open,  even  during 
sleep.  The  conjunctiva,  no  longer  protected  from  dust  and  foreign  parti- 
cles floating  in  the  air,  may  become  inflamed  and  painful.  The  tissues  of 
the  face,  hanging  loose,  draw  down  the  lower  lid,  producing  ectropion. 
The  buccinator  is  paralyzed  ;  hence,  during  the  act  of  chewing,  food  tends 
to  escape  from  between  the  teeth  and  lodge  between  the  gums  and  the 
cheek.  The  moutli  is  drawn  towards  the  healthy  side,  while  the  angle  of 
the  paralyzed  side  is  depressed  The  behavior  of  the  affected  muscles  un- 
der the  stimulus  of  galvanism  and  farad  ism  is  of  great  importance.  The  re- 
action of  degeneration  is  a  most  valuable  means  for  demonstrating  that  the 
lesion  is  nuclear  or  infranu clear. 

Paralysis  of  the  Muscles  of  Mastication ;  Fifth-Nenre  Palsy. 
— Paralysis  of  the  motor  branch  of  the  fifth  nerve  may  be  due  to  disease 
within  the  pons  (generally  some  focal  lesion  other  than  degeneration), 
certain  diseases  at  the  base  of  the  brain,  as  tumors,  meningitis,  etc.,  and 
disease  in  the  course  of  the  nerve  itself.  Of  the  latter  class  of  lesions 
we  have  neuritis  and  traumatism.  The  former  almost  always  occurs  as 
secondary  to  other  morbid  processes,  although  occasionall)^  it  results  from 
exposure  to  cold,  syphilis,  or  gout.  The  form  of  neuritis  which  is  asso- 
ciated with  or  lies  at  the  bottom  of  herpes  zoster  is  verj'  common  in  this 
nerve.  Traumatic  lesions  of  the  trigeminus  are  rare  as  complicating  frac- 
ture of  the  skull  or  direct  blows,  but  occur  occasionally  as  the  result  of 
gunshot  wounds  through  the  mouth  or  nasal  cavity.  These  same  causes, 
affecting  the  sensor}^  fibres  of  the  ner\'e,  produce  anaesthesia. 

Paralysis  of  the  muscbs  of  mastication  requires  a  little  care  for  its 
detection  when  the  loss  of  power  is  slight.  The  patient  should  be  directed 
to  close  his  jaws  firmly.  The  examiner  at  the  same  time  places  his  fingers 
over  the  contracting  muscles  on  both  sides,  and  notices  their  relative 
powers.  In  mild  cases  he  may  note  only  that  the  muscles  on  the  diseased 
side  contract  somewhat  more  slowly  than  those  on  the  other.  The  tem- 
poral, masseter  and  pterygoid  muscles  are  paralyzed.  That  of  the  former 
tTA'o  is  shown  by  deficient  power  of  mastication  on  the  aflected  side ;  that 
of  the  pterygoids  by  inability  to  move  the  lower  jaw  towards  the  healtliy 
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side.  Masticatory  paralysis  is  very  frequently  bilateral.  When  due  to 
disease  of  the  nerve  itself,  the  characteristic  reaction  of  degeneration  is 
present.     Subsequently  the  muscles  waste. 

Facial  hemiatrophy  is  an  affection  of  unknown  etiology  character- 
ized by  wasting  of  one  lateral  half  of  the  face,  in  which  the  atrophy  involves 
particularly  the  bones  and  the  connective  tissues.  The  overlying  tissues 
cover  these  tightly,  and  so  fit  into  all  depressions.  Thus,  the  affected  side 
presents  an  expression  as  much  different  from  the  other  as  if  it  belonged  to 
a  different  individual.  The  muscles  of  the  face  are  neither  paralyzed  nor 
atrophied.  Sensory  disturbances  appearing  in  the  shape  of  anaesthesia  may 
be  present  in  any  or  all  parts  supplied  by  the  fifth  nerve.  The  skin  is  very 
much  wasted,  to  the  extent  even  of  being  one-tenth  of  the  thickness  of  the 
normal.  Facial  hemiatrophy  is  to  be  differentiated  from  atrophic  palsies 
limited  to  the  muscles  supplied  by  the  fifth  and  seventh  nerves  and  congen- 
ital facial  asymmetry.  In  the  former,  the  paralysis  with  the  reaction  of 
degeneration  and  the  predominance  of  muscular  over  osseous  atrophy  fur- 
nish all-sufficient  distinctions.  In  congenital  asymmetry,  the  difference  is 
never  so  great  as  in  facial  hemiatrophy. 

The  prognosis  of  facial  hemiatrophy  is  absolutely  unfavorable  as 
regards  possibility  of  cure. 

Abdominal  Enlargements. 

Enlargements  of  the  abdomen  may  be  either  general  or  ciraanscrU^ed, 
Of  the  general  enlargements  of  the  abdomen,  those  arising  from  flatulent 
distention  and  abnormal  accumulation  of  adipose  have  been  mentioned 
elsewhere,  leaving  only  for  consideration  at  this  time  abdominal  dropsy  or 
ascites. 

Ascites. — The  symptoms  and  physical  signs  of  ascites  are  consistent 
with  what  one  would  expect  from  the  distention  of  a  cavity  with  yielding 
walls  by  fluid.  If  the  accumulation  is  not  sufficiently  great  to  completely 
distend  the  abdominal  cavity,  the  shape  of  the  abdomen  will  vary  accord- 
ing to  the  position  of  the  patient.  When  lying  down,  the  lateral  portions 
of  the  abdominal  walls  will  bulge  as  the  result  of  the  weight  of  the  con- 
tained fluid.  If,  on  the  other  hand,  the  quantity  of  effusion  is  at  a  maxi- 
mum, the  anterior  surface  of  the  abdomen  will  be  prominent  or  dome-like, 
and  will  retain  this  shape  even  though  the  patient  assume  the  erect  posture. 
Palpation  gives  a  sense  of  semi-fluctuating  resistance,  which  to  the  experi- 
enced hand  is  unlike  any  other  sensation  observed  in  cases  of  abdominal 
enlargement  from  causes  other  than  cystic  growths. 

The  percussion  signs  are  altered  with  the  position  of  the  patient. 
When  he  is  lying  on  his  back,  there  will  be  dullness  over  the  flanks,  while 
the  anterior  abdominal  surface  will  be  tympanitic.  When  the  patient 
changes  his  position,  the  lines  of  dullness  arc  found  over  the  most  depend- 
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ent  portions  of  the  abdominal  waJls.  In  doubtful  cases  the  patient  may  be 
placed  in  the  knee-chest  position,  when  dulloess  will  be  elicited  over  the 
umbilicus,  where,  when  he  was  lying  upon  his  back»  tympanitic  resonance 
existed. 

In  the  case  of  women,  an  early  diagnostic  sign  may  be  obtained  by 
vaginal  examination.  With  a  small  amount  of  eflfusion  and  the  patient  in 
the  lithotomy  position,  the  uterus  will  appear  to  palpation  to  be  resting 
upon  a  water-bed.     With  the  pelvis  elevated,  this  sign  disappears. 

To  detect  ascitic  accumulation  by  palpation  of  the  abdomen,  it  is  a 
well-known  procedure  to  have  an  assistant  press  the  border  of  one  of  his 
hands  upon  the  patient*s  linea  alba.  This  prevents  the  transmission  of  any 
vibrations  of  the  abdominal  walls.  The  observer  then  places  one  hand  over 
the  effusion  on  one  side,  while  he  taps  at  the  corresponding  point  on  the 
opposite  side  with  the  fingers  of  his  free  hand.  If  fluid  is  present,  a  distinct 
wave  will  be  transmitted  to  the  palpating  hand. 

Ascites  may  result  from  a  variety  of  pathological  lesions,  the  differen- 
tial diagnosis  of  which  is  well  stated  in  the  following  quotation  from  Bury: 
"  L  Ascites  not  associated  with  dropsy  elsewhere  : 

•'I.  Abdominal  pain  and  tenderness  are  severe;  the  abdomen  is 
usually  much  enlarged  from  distention  of  the  intestine,  but 
the  quantity  of  ascitic  fluid  is  usually  small,  and  insufficient 
to  give  distinct  fluctuation.  Vomiting,  constipation,  pyrexia 
and  collapse  are  other  marked  features  of  the  case. 

'*  Ac  III t'  Ptriionitis. 
"  2.  Abdominal  pain  and  tenderness  are  moderate  or  slight. 

•*  (a)  Tumors  of  various  sizes,  shapes  and  consistence  may 
be  felt, 
** «.  The  abdomen  is  retracted  or  moderately  enlarged. 
The  patient  is  usually  young,  is  emaciated,  subject 
to  night-sweats,  and  to  irregular  action  of  the 
bowels.  There  may  be  signs  of  tubercle  in  the 
lungs,  or  in  other  organs.  Frequently  there  is 
redness  and  cedema  about  the  umbilicus, 

**  Tubercular  Peritonitis. 
**  ^,  The  abdomen  is  greatly  enlarged  ;  there  is  vomit- 
ing and  emaciation,  and  the  patient  is  usually  past 
middle  life. 

**(i)  Fluctuation  is  distinct,  and  nodules  maybe 
felt  near  the  umbilicus  ;  there  may  be  evidence 
of  cancer  of  the  stomach,  ovary,  or  other 
organ.  Cancer  of  Petitoneum, 

"(2)  Fluctuation  is  indistinct;  hard,  irregular,  or 
gelatinous  masses  may  be  felt ;  the  fluid  ob- 
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tained  by  tapping  is  viscid  or  thin  and  turbid, 
with  blood  and  colloid  cells. 

*'  Colloid  Disease  of  Peritoneufn, 
"  (b)  No  tumors  to  be  felt ;  the  abdomen  is  moderately  en- 
larged, and  constitutional  disturbances  are  usually  mod- 
erate in  degree.  Chronic  Peritonitis. 
"  3.  Abdominal  pain  and  tenderness  slight,  absent,  or  limited  to 
hepatic  region. 
"  (a)  There  is  much  ascites ;  the  superficial  veins  are  dis- 
tended ;  there  are  venous  stigmata  on  the  cheeks  ;  the 
liver  is  sometimes  palpably  enlarged,  sometimes  not, 
and   dullness  may  be  diminished  ;  the  spleen  is  often 
enlarged.                                            Cirrhosis  of  the  Liver, 
"  (b)  Degree  of  ascites  variable  ;  superficial  veins  not  usually 
enlarged ;    jaundice   commonly   present ;    irregular    or 
nodular  enlargement  of  liver  ;  spleen  not  enlarged. 

"  Cancer  of  Uver, 
"  II.  Ascites  associated  with  dropsy  elsewhere : 

**  I.  Dyspnoea  and  oedema  of  legs  before  the  occurrence  of  and 
out  of  proportion  to  the  degree  of  ascites, 
"(i)  Physical  signs  of  dilatation  of  right  ventricle.  Tricus- 
pid incompetence  from  mitral  disease,  or  from  bron- 
chitis and  emphysema^  or  from  weakness  of  cardiac 
muscle, 
**  (2)  Rapidly  progressing  oedema,  great  enlargement  of 
superficial  veins  of  chest  and  abdomen,  and  perhaps 
physical  signs  of  a  tumor  or  indications  of  pressure 
upon  oesophagus  or  lungs. 

**  Tumor  Compressing  Inferior  Vena  Cava. 
**  CEdema  beginning  in  the  face,  and  often  associated  with  hydro- 
thorax,    albuminuria,    and    other    signs    of    renal    disease. 

"  Kidney  Disease.*' 
The  character  of  the  fluid  in  ascites  varies  according  to  its  cause. 
In  ordinary  dropsy,  i.e.,  non-inflammatory,  it  is  a  clear,  yellowish  fluid, 
having  a  specific  gravity  of  about  1015,  and  containing  not  more  than  2.5 
per  cent,  of  albumin.  When  the  efifusion  is  inflammatory,  the  specific 
gravity  is  somewhat  higher  than  above  stated  (1018),  and  the  percentage  of 
albumin  amounts  to  4.5.  The  admixture  of  blood  with  the  fluid  is  strongly 
suggestive  of  malignant  disease  of  the  peritoneum.  Too  much  importance 
must  not  be  attached  to  this  symptom,  as  it  is  not  invariably  present  in  ma- 
lignancy, and  it  may  occur  in  conjunction  with  other  lesions. 

Chylous  ascites  is  characterized  by  the  presence  of  a  milky  fluid,  the 
opacity  being  due  to  the  presence  of  fat.      It  may  result  from  perforation  of 
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the  thoracic  duct,  fiiiarasis,  carcinotna,  and  (as  Osier  has  suggested)  an  ex- 
clusive milk  diet 

Circuniscribed  abdominal  enlargements  may  be  due  to  increase 
in  size  of  the  abdominal  viscera,  as  the  hVer,  spleen  and  kidneys,  or  to  mis- 
placements of  ihe  same,  or  to  new  formations.  A  special  variety  of  tumor, 
designated  by  the  term  *'  phantom,"  is  not  so  very  uncommon.  As  a  rule, 
such  prominences  are  dependent  upon  muscular  contractions.  In  many  cases 
they  are  of  purely  hysterical  origin.  In  still  others  they  are  the  result  of  irrita- 
tion of  one  of  the  abdominal  viscera,  giving  rise  to  reflex  muscular  contrac- 
tion or  local  intestinal  pneumatosis  which  disappears  with  the  primary  disease. 
There  are  very  few  problems  in  diagnosis  more  difficult  than  the  de- 
termination of  the  nature  of  an  abdominal  growth.  Empirical  methods,  or 
the  matching  of  symptoms  given  in  the  books  with  those  of  the  case  in 
hand,  will  not  bring  success.  An  accurate  conclusion  is  only  possible  after 
a  thorough  examination  of  the  case,  and  the  careful  weighing  of  all  signs 
and  symptoms.  In  following  this  plan  the  reader  will  find  considerable 
assistance  from  the  following  quotations  from  Leftwitch  s  Index  : 
Oentral  Tumors : 

Aneur^'sm  ;  cirrhosis  of  the  stomach  ;  malignant  disease  of  the 
stomach,  pancreas,  omentum  or  intestines  ;  fatt\^  tumor  of  the 
omentum  ;  hypertrophy  of  the  p}'lorus  ;  intussusception  ;  en-- 
largement  of  the  lumbar  glands ;  enlargement  of  the  mesen- 
teric glands  ;  mesenteric  cysts ;  thickened  peritoneum ;  retro- 
peritoneal abscess  ;  pancreatitis. 
Tumors  Traced  into  the  Pelvis : 

Congestion  of  uterus  (chronic) ;  cyst  of  broad  ligament ;  dis- 
tended bladder  ;  ectopic  gestation  ;  fibroid  tumor  of  the  uterus  ; 
fibrocystic  tumor  of  the  uterus  ;  hydrometra ;  hydrosalpinx  ; 
hypertrophied  bladder;  ha^matosalpinx ;  myoma;  retained 
menses  ;  ovarian  cyst ;  pregnancy  ;  pyosalpinx  ;  polypus  ; 
peritoneal  hydatids  ;  subinvolution  ;  tubal  cancer  or  tubercle. 
Wandering  Tumors: 

Concretions  in  the  intestines  ;  cancer  of  the  pylorus  ;  fatty  tumor 
of  the  intestines  ;    floating  kidney ;    floating   spleen  ;    floating 
lobe  of  liver ;    impacted    faeces ;    phantom    tumor ;    tumor  of 
transverse  colon. 
Lateral  Tumors: 

Appendicitis  ;  cystic  kidney  ;  dysenter>'  (doughy  colon)  ;  enceph- 
aloid  kidney;  faecal  accumulation;  distended  gall-bladder; 
hydronephrosis  ;  hydatids  of  hver  of  kidney ;  pelvic  haema- 
tocele  ;  hydrosalpinx  ;  haematosalpinx  ;  ovarian  cyst ;  pelvic 
abscess  ;  perinephritic  abscesses  ;  p)'onephrosis  ;  parasite  of  the 
kidney  ;  enlarged  spleen  ;  sarcoma  of  kidney. 
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Fluctuating  Tumors : 

Ascites  ;  abscess  of  abdominal  walls  ;  distended  bladder ;  ectopic 

gestation ;    effusion    into    lesser   peritoneal    cavity ;    hydatids  ; 

hydronephrosis  ;  hydrosalpinx  ;  lumbar  abscess  ;  ovarian  cyst ; 

pregnancy  ;  pyosalpinx  ;  pyonephrosis. 

Elnlarged  Mesenteric  or  Lumbar  Glands: 

Amyloid  disease ;  cancer  of  intestine,  kidney,  testis,  etc.  ;  dysen- 
tery ;  enteric  fever ;  glandular  fever ;  peritonitis  ;  tuberculosis. 

Alterations  in  the  Sliape  of  the  Back. 

The  principal  alterations  in  the  shape  of  the  back  include 

a.  Kyphosis*  which  is  a  posterior  curvature  of  the  spine,  and  may 

be  due  to 
Fig.  174, 

Fia  175. 


Aggravated    lateral    curvaliire  of  spine  in 
shoemaker,  with  deformity  of  chest. 


Anterior  view  of  same  case  as  Fig.  1 74. 


i.  Caries  of  the  vertebrae,  the  deformity  being  angular. 

ii.  The  stooping  of  age. 

iii.  As  part  of  the  changes  of  the  emphysematous  chest 
iv.  Mollities  ossium, 

V.  Arthritis  deformans, 
b.  Scoliosis,  the  curvature  being  rotary-lateral,  and  which  may 
be  due  to 

i.  Faulty  position  among  school-girls. 

ii.  Unequal  length  of  the  lower  extremities. 
ill.  Rachitis, 

IV.  Cerebral  and  spinal  paralyses. 

V.  Intratlioracic  disease. 
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c.  Lordosis,  in  which  the  normal   convex  curve  of  the  spine  is 
exaggerated,  and  may  be  due  to 
i.   Pregnancy*  ascites  and  abdominal  tumors,  being  produced 

by  the  abdominal  weight  in  these  conditions. 
ii.  Pseudo-hypertrophic  paralysis. 

Alterations  in  the  Shape  of  the  Extremities. 

Alterations  involving  the  extremities  may  be  studied  as  involving  tlie 
(a)  soft  parts,  including  muscular  tissue,  adipose,  connective  tissue,  and 
skin  ;  (b)  the  bones  ;  (c)  the  joints. 

Studying  first  the  muscular  changes,  we  find  that  the  muscles  may  be 
L   Enlarged  (true  or  false  hypertrophy). 
II.  Diminished  in  size  (atrophy  of  disuse,  or  numerical  atrophy), 
I ,  Enlargement  of  the  Muscles. 

i  PsiiUixj-HVPEKTKOFHV,  observed  in  a  form  of  muscular  dystro- 
phy known  as  pseudo-hypertrophic  paralysis ;  a  disease  of 
developmental  origin  ;  starting  in  early  childhood  ;  apparent 
hypertrophy  of  certain  muscles,  e.^.,  those  of  the  calves 
and  shoulders,  associated  with  atrophy  of  others  ;  exagger- 
ation of  the  dorso-lumbar  concav^ity ;  patient  exhibits  a 
waddling  gait ;  when  rising  from  lying  on  the  floor,  goes 
through  the  process  known  as  **  climbing  up  the  thighs  ;'* 
sensory  disturbances  absent ;  course  very  chronic ;  incur- 
able ;  death  occurs  from  intercurrent  disease, 
ii.  Trl'e  HypERTkOPHV  is  rare  as  a  pathological  condition.  Occurs 
in  Thomsen^s  disease  (myotonia  congenita), — a  hereditary 
defect  characterized  by  spasm  or  rigidity  of  muscles  as 
soon  as  they  are  put  into  action,  relaxation  taking  place  in 
a  few  seconds, 
iii.  Inflammatory  Swelling  of  the  Ml^scles.  Common  as  a 
secondary  phenomenon  to  traumatism,  and  to  inflamma- 
tion in  adjacent  structures.  Polymyositis  may  occur  as  a 
primary  affection.  Characterized  by  swelling  of  the  affected 
extremities,  so  that  they  lose  their  normal  contour,  tlie  out- 
lines of  individual  muscles  being  obliterated.  On  palpa- 
tion, different  consistence  in  different  parts,  according  to 
grade  of  inflammation  ;  sometimes  doughy,  sometimes  hard 
and  distended.  May  be  associated  with  cutaneous  (edema. 
Skin  may  take  on  increased  color,  which  has  been  described 
as  erysipelatous.  Spontaneous  pain  severe,  greatly  aggra- 
vated on  manipulation.  Tendency  to  involve  the  trunk- 
muscles  before  those  of  the  limbs,  and  of  the  proximal 
before  the  distal  muscles  of  the  extremities.  Prognosis 
4a 
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very  unfavorable,  death  resulting  from  involvement  of  mus- 
cles of  respiration. 
Muscular  atrophy  may  proceed  from 

a.  Disuse  of  the  parts. 

b.  Disease  of  the  upper  motor  neuron. 

c.  Disease  of  the  lower  motor  neuron. 

d.  Disease  of  the  muscles  themselves. 

e.  Disease  of  joints. 

The  atrophy  of  disuse  is  rarely  extreme,  and  is  due  entirely  to  dis- 
turbance of  nutrition.  It  disappears  as  soon  as  the  affected  part  is  made 
active.  Some  of  the  cases  of  muscular  atrophy  attendant  upon  joint-dis- 
ease belong  to  this  class. 

The  extent  of  the  atrophy  associated  with  lesions  of  the  upper  motor 
neuron  varies  greatly,  according  to  circumstances.  In  the  majority  of  cases 
the  muscular  wasting  is  no  greater  than  is  to  be  expected  from  cessation  of 
function.  Moreover,  it  takes  place  only  after  the  lapse  of  considerable 
time.  In  the  case  of  infants  and  children,  the  atrophy  proceeding  from  cere- 
bral lesions  and  attendant  upon  paralysis  is  often  extreme.  In  most  in- 
stances it  is  in  great  part  dependent  upon  arrested  development,  all  the 
structures  of  the  affected  member  being  much  smaller  in  every  measure- 
ment than  its  fellow  of  the  opposite  side.  (Vide  Spastic  Hemiplegias  and 
Diplegias  of  Infancy  and  Childhood.) 

It  is  in  diseases  of  the  lower  motor  neuron  that  the  most  remarkable 
examples  of  muscular  atrophy  are  found.  There  is  a  growing  tendency  to 
place  the  atrophies  apparently  dependent  upon  idiopathic  muscular  degen- 
eration in  this  class,  it  being  claimed  that  improved  histological  technique 
shows  disease  of  the  lower  neuron.  The  affections  universally  conceded  as 
belonging  to  the  class  under  study  are  : 

i.  Acute  poliomyelitis  anterior. 

ii.  Chronic  poliomyelitis  anterior   (spinal  progressive   muscular 
atrophy),  and  its  congeners,  progressive  bulbar  paralysis, 
nuclear  ophthalmoplegia,  and  amyotrophic  lateral  sclerosis, 
iii.  Syringomyelia, 
iv.   Multiple  neuritis,  proceeding  usually  from  toxic  causes. 

/.  As  a  sequela  to  or  accompaniment  of  certain  dis- 
eases, e.g-.,  diphtheria,  typhoid  fever,  or  diabetes, 
or  the  result  of 
//.   Poisons  introduced  from  without,  as  alcohol,  lead, 
mercury  and  arsenic, 
v.  Arthritic  muscular  atrophies  (other  than  those  above  stated), 
i.  Acute  Poliomyelitis  Anterior.— This  disease  in  the  majority  of 
cases  attacks  children  ;  adults  but  occasionally.     It  seems  to  be  especially 
frequent  during  hot  weather.     There  is  a  growing  sentiment  in  favor  of  its 
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infectious  origin.  Its  onset  is  characterized  by  constitutional  symptoms, 
which,  however,  are  not  diagnostic.  They  include  fever;  general  convul- 
sions, and  delirium.  Then  comes  the  paralysis,  attended  by  flaccidity  of 
the  affected  muscles.  The  legs  or  all  four  extremities  may  be  involved. 
Nearly  always,  one  limb  is  more  severely  affected  than  the  others  ;  or  the 
brunt  of  the  disease  may  be  borne  by  single  muscles  or  groups  of  muscles. 
Within  a  few  days  (a  week  or  thereabouts)  atrophy  begins,  and  often  pro- 
ceeds to  an  extreme  degree.  There  is  no  disturbance  of  sensation  or  in- 
volvement of  the  sphincters.  Both  deep  and  superficial  reflexes  are  abol- 
ished. In  the  course  of  a  couple  of  weeks,  unless  the  case  be  a  severe 
one,  the  paralysis  disappears  in  part.  Some  muscles  are  nearly  always 
permanently  affected.  Deformities  in  the  shape  of  club-foot  are  apt  to 
remain.  The  pathological  lesion  is  an  inflammation  of  the  ganglion  cells 
of  the  anterior  gray  cornua. 

The  clinical  picture  of  acute  poliomyelitis  is  so  well  defined  that  diag- 
nostic difficulties  would  seem  to  be  impossible.  Vet  such  are  not  infre- 
quent. It  has  been  confounded  with  rachitic  pseutio-parapicgia.  In  the 
latter  condition  there  are  the  characteristic  rachitic  symptoms, — bending  of 
the  ribs,  enlarged  and  painful  joints,  and  hyperesthesia  of  the  extremities  ; 
movements  are  possible,  but  painful ;  there  is  no  muscular  atrophy »  and  the 
electrical  reactions  are  normal,  as  are  the  deep  and  superficial  reflexes. 
Diffuse  sweats  are  commonly  present. 

Spastic  spina/  paraiysis  lacks  the  reaction  of  degeneration,  the  muscu- 
lar atrophy,  and  the  relaxed  condition  of  the  paralyzed  muscles.  It  is  of 
slow  onset.  Deep  and  superficial  reflexes  are  greatly  exaggerated.  All 
of  the  paralyzed  parts  exhibit  a  spastic  condition. 

From  multiple  neuritis  acute  poliomyelitis  is  diflfereotiated  by  the  mode 
of  onset,  which  in  neuritis  is  rarely  as  rapid  as  in  spinal  affection.  The 
muscles  paralyzed  show  a  relation  to  certain  nerve^trunks,  and  are  not 
grouped  according  to  the  representation  of  centres  in  the  spinal  cord.  Sen- 
sory functions  are  impaired  whenever  a  mixed  nen'e  is  involved, 

ii.  The  spinal  form  of  progressive  muscular  atrophy  is  depend- 
ent upon  degeneration  of  the  ganglion  cells  of  the  anterior  gray  cornua. 
If  the  pathological  process  invades  first  the  ganglion  cells,  i,e.,  the  lower 
neuron,  the  initial  symptoms  are  muscular  atrophy  with  corresponding  loss 
of  power  in  the  affected  parts.  The  upper  extremities  are  ncariy  always  the 
first  attacked,  the  atrophy  commencing  in  the  thenar  and  hypothcnar  emi- 
nences. Still,  this  is  by  no  means  necessary,  for  the  shoulder  muscles  may 
be  the  first  involved.  Beginning  at  any  point  it  may,  the  pathological  pro- 
cess extends  until  eventually  the  entire  body  may  become  involved.  The 
patient  consists  truly  of  but  skin  and  bones.  Sensibility  is  unimpaired. 
The  superficial  and  deep  reflexes  of  the  lower  extremities  are  normal  or  in- 
creased.    The  sphincters  are  not  usually  affected 
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If,  however,  the  pathological  process  begins  in  the  upper  neuron,  i.e,^ 
in  the  pyramidal  tracts,  paralysis  with  rigidity  marks  the  onset  of  the  dis- 
ease. With  involvement  of  the  anterior  gray  cornua,  muscular  atrophy  is 
noted.  To  this  condition  the  special  designation  amyotrophic  lateral  scle- 
rosis has  been  applied. 

This  ajnyotrophic  lateral  sclerosis  is  by  many  regarded  as  simply 
one  of  the  varieties  in  the  clinical  course  of  spinal  muscular  atrophy. 
Nevertheless,  as  it  presents  itself  as  a  distinct  clinical  type,  and  seems  to  run 
a  more  rapid  course  than  progressive  muscular  atrophy,  a  retention  of  the 
term  is  convenient.  The  prominent  symptoms,  spasticity  and  muscular 
atrophy,  vary  in  prominence  according  as  the  brunt  of  the  disease  is  borne 
by  the  pyramidal  tracts  or  anterior  cornua  respectively.  The  first  symp- 
toms include  formication  and  numbness  of  the  fingers,  followed  by  motor 
weakness  in  association  with  muscular  atrophy.  Next  comes  the  muscular 
rigidity,  which  may  attain  such  a  degree  of  severity  as  to  amount  to  abso- 
lute contracture.  In  the  second  stage  of  the  disease  the  legs  become  in- 
volved, paraplegia  with  rigidity  being  the  prominent  symptom.  In  the 
terminal  stage,  the  patient  presents  the  characteristic  phenomena  of  bulbar 
palsy.  Throughout  the  course  of  the  disease  the  (Jeep  reflexes  are  in- 
creased. The  knee-jerks  are  exaggerated,  and  the  tendon  reflexes  are 
readily  obtainable  at  the  elbows  and  wrists.  Ankle  clonus  is  present.  In 
some  cases  the  spastic  phenomena  are  absent,  in  which  case  the  same  in- 
crease in  the  tendon  reactions  is  observed.  The  spasticity  tends  to  dimin- 
ish as  the  muscular  atrophy  increases. 

Still  a  third  mode  of  onset  is  that  in  which  the  degenerative  changes 
start  in  the  nerve  nuclei  in  the  medulla,  as  a  result  of  which  the  initial 
symptoms  constitute  paralysis  of  the  muscles  of  the  lips,  tongue,  pharynx, 
and  larynx  (progressive  bulbar  palsy,  progressive  glosso-labial  paralysis). 
Later  appears  the  general  muscular  atrophy,  which,  if  life  is  spared  long 
enough,  proceeds  to  a  complete  loss  of  muscular  substance. 

Progressive  Bulbar  Paralysis ;  Glosso-Labio-Laryngeal  Paral- 
ysis.— Reference  has  several  times  been  made  to  this  affection  when  speak- 
ing of  symptoms  of  the  mouth,  throat  and  larj^nx.  It  now  remains  to  pre- 
sent the  complete  clinical  picture  of  the  disease.  The  onset  of  the  disease 
is  always  slow,  the  first  manifestations  scarcely,  if  ever,  being  of  a  character 
to  denote  the  serious  group  of  phenomena  which  are  about  to  follow. 
These  include  such  symptoms  as  pain  in  the  nape  of  the  neck,  vertigo, 
general  languor,  etc.  The  loss  of  power  over  the  lips  and  tongue  is  first 
indicated  by  a  certain  difficulty  in  talking  or  by  vocal  fatigue  after  speaking 
for  more  than  an  ordinary  length  of  time.  Difficulties  in  articulation  assert 
themselves,  varying  according  to  the  muscles  first  attacked.  Usually  the 
tongue  and  the  lips  are  the  first  to  suffer.  Finally  dysphagia  appears. 
Then  there  may  be  especial  difficulty  in  swallowing  liquids  or  solids,  or 
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both,  according  to  circumstances.  If  the  tongue  is  seriously  disabled,  the 
patient  will  Unci  it  impossible  to  properly  prepare  the  bolus  of  food,  or  even 
to  push  it  back  into  the  throat,  without  the  aid  of  the  hands.  If  the  mus- 
cles of  the  glottis  are  involved,  attempts  at  swallowing  hquids  will  be  ac- 
companied by  choking  and  strangling.  The  attempt  at  swallowing  liquids 
may  be  succeeded  by  regurgitation  of  the  same  through  the  nose.  When 
the  laryngeal  muscles  are  invaded,  the  voice  becomes  impaired,  and  even 
lost.  Saliva  cannot  be  retained  in  the  mouth.  All  of  the  paralyzed  mus- 
cles undergo  atrophy,  and  the  local  reflex  excitability  of  the  parts  is  more 
or  less  destroyed.  Common  sensibility  remains  unimpaired.  The  terminal 
stage  of  the  disease  is  not  uncommonly  attended  by  extensive  atrophy  of 
the  muscles  of  the  extremity. 

It  is  very  exceptionally  that  ophthalmoplegias  mark  the  onset  of  a 
general  muscular  atrophy. 

The  Muscular  Dystrophies*— Under  this  generic  term  were  in- 
cluded, for  a  number  of  years,  several  t>'pes  of  muscular  atrophy  believed 
to  be  essentially  myopathic  in  origin,  and  exhibiting  as  common  character- 
istics appearance  in  childhood,  a  tendency  to  attack  several  members  of  the 
same  family,  and  by  the  absence  of  fibrillary  twitchings  and  the  reaction  of 
degeneration.  Improved  technique  in  neuro-pathology  has  demonstrated 
that  all  of  these  conditions  are  really  attended  by  changes  in  the  lower 
motor  neuron  ;  hence  their  myopathic  origin  can  no  longer  be  entertained. 
The  affections  included  in  this  class  include  the  following: 

a.  Pseudo-hypertrophic  paralysis. 

b.  Erb\s  juvenile  muscular  atrophy, 

c.  I-adouzy-Dejerine  type  of  muscular  atrophy. 

d.  Peroneal  type  of  Charcot,  and  Marie  and  Tooth. 

(a)  Pseudo-Hypertrophic  Paralysis.— This  was  the  first  described 
of  the  so-called  myopathies.  Its  first  symptoms  appear  at  about  the  age 
of  four  years,  and  never  after  the  twentieth  year  of  age.  As  a  rule,  the 
first  sign  of  any  difficult)^  is  observed  when  the  child  begins  to  walk,  when 
attention  is  called  to  certain  peculiarities  in  its  gait  At  first  there  is  a 
tendency  to  fall  from  trifling  causes.  Next  a  peculiar  waddling  gait  is  no- 
ticed. When  standing,  the  child  is  observed  to  tilt  the  pelvis  unduly  forward, 
causing  the  abdomen  to  become  abnormally  prominent  and  the  dorso- 
lumbar  concavity  of  the  spinal  column  exaggerated.  The  upper  portion  of 
the  body  is  thus  thrown  so  far  backwards  that  a  plumb-line  let  fall  from 
between  the  scapulae  clears  the  sacrum  by  two  three  inches.  When  the 
patient  endeavors  to  rise  after  sitting  on  the  floor,  he  does  so,  as  already 
stated,  by  the  process  known  as  ** climbing  up  the  thighs'*  (Fig.  176).  Cer- 
tain muscles,  notably  those  of  the  calves,  present  undue  prominence,  giving 
an  idea  of  strength.  Other  muscles,  however,  exhibit  marked  atrophy. 
The  sphincters  are  never  involved.     Sensory  disturbances  are  absent*     The 
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Fir..  176. 


knee-jerks  and  electrical  reactions  are  normal  in  the  early  stages  of  the  dis- 
ease.    The  prognosis  is  absolutely  unfavorable. 

(6)  Erb's  Juvenile  Muscular  Atrophy.— The  majority  of  cases  of 
this  type  also  appear  in  early  life,  though,  exceptionally,  its  first  manifesta- 
tions are  delayed  until  the  patient  is  pretty  well  advanced  in  years.  The 
muscles  about  the  shoulder  are  first  affected.  Later,  those  of  the  upper 
arm  become  involved,  including  especially  the  pectorals,  trapezii,  rhom- 
boids, serrati,  latissimus  and  longissimus  dorsi.  The  muscles  of  the  fore- 
arms, the  deltoids,  and  supra-  and  infraspinati 
usually  escape.  When  the  atrophy  finally 
invades  the  lower  extremities,  the  muscles 
about  the  hips  and  thighs  are  first  affected. 
The  legs  do  not  suffer  until  late,  and  may 
even  escape  entirely.  The  peculiarities  of  gait 
and  posture  observed  in  pseudo-hypertrophic 
paralysis  are  frequently  present. 

(c)  The  Landouzy-Dejerine  Type  of 
Muscular  Atrophy.— Owing  to  the  distri- 
bution of  the  muscular  atrophy,  this  has  also 
been  known  as  \}[i^  faciO'Scapulo-lmmeral  type 
of  muscular  atrophy.  It  usually  begins  in 
childhood  at  an  earlier  age  than  Erb's  muscu- 
lar atrophy,  but,  like  it,  may  develop  later  in 
life.  The  atrophic  process  begins  first  in  the 
face.  The  wasting  of  the  orbicularis  oris 
causes  the  lips  to  protrude  {tapir  mouth). 
The  muscles  of  the  eyes,  deglutition  and 
mastication  escape.  The  atrophy  extends  to 
the  muscles  of  the  shoulders  and  arms,  and 
pursues  the  course  of  Erb's  type  of  muscular 
atrophy. 

{d)  Peroneal  Type  of  Charcot  €uid 
Marie  and  Tooth.— In  this  variety,  the 
atrophy  begins  first  in  the  extensor  digitorum  communis,  the  extensor 
longus  pollicis,  or  the  peronei  muscles,  whence  it  gradually  extends. 
Sometimes  the  intrinsic  muscles  of  the  foot  are  affected  ;  in  still  others,  the 
gastrocnemius.  The  unequal  wasting  of  the  muscles  gives  rise  to  various 
forms  of  club-foot.  The  disease  spreads  symmetrically,  involving  the 
upper  extremities  after  many  years. 

Unlike  the  other  varieties  of  so-called  muscular  dystrophy,  fibrillary 
twitchings  and  a  modified  reaction  of  degeneration  are  noted.  Sensibility 
is  occasionally  impaired,  and  pain  is  present.  The  reflexes  are  altered 
according  to  the  distribution  of  the  atrophic  process. 


Climbin^r  up  the  thighs  in  pseudo-hyper- 
trophic paralysis. — After  Cowers. 


SYMPTOMS  RELATING  TO  EXTERNAL  SURFACE.   663 

in.  Ssmngomyelia.— Muscular  atrophy  is  not  the  important  clinical 
feature  of  syringomycha  ;  still  it  is  present  to  some  extent  in  practically  all 
cases.  Its  location  will  depend  entirely  upon  the  portion  of  the  spinal 
cord  involved.  Usually  it  is  in  one  of  the  upper  extremities.  When  bi- 
lateral it  is  by  no  means  symmetrical.  It  is  associated  with  the  symptom 
on  which  the  diagnosis  of  syringomyelia  is  based,  namely,  the  dissociation 
of  cutaneous  sensations. 

iv.  Multiple  Neuritis. — In  this  disease  muscular  atrophy  is  present, 

Fig.  177. 


n 


Extreme  muscQlar  aLrophy»  wiih  "  dfoppcd  ftxH  "  and  **  dropped  wrisls'^  from  tntitliple  neuritis, 

due  to  puerperal  mfectioD. 

but  its  recognition  depends  upon  the  grouping  of  the  paralyses,  the  presence 
of  anaesthesia  when  sensory  nerves  are  involved,  and  the  presence  of  one 
of  the  well-known  causes  of  neuritis.  Muscular  atrophy  does  not  take 
place  until  the  paralysis  has  become  an  obtrusive  phenomenon,  {l^e 
Paralysis  of  Multiple  Neuritis,) 

V.  Arthritic  Muscular  Atrophy.— Muscular  atrophy  may  be 
brought  about  in  various  ways  as  a  result  of  joint-disease.  It  is  under- 
stood that  the  enforced  rest  of  the  inflamed  limb  results  in  simple  atrophy 
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of  the  muscles.  Again,  the  joint-inflammation  may  involve  the  contiguous 
structures,  including  the  nerves.  The  neuritis  thus  engendered  produces 
its  characteristic  muscular  atrophy  with  the  typical  reaction  of  degenera- 
tion. 

Joint-Lesions.— The  diseases  which  may  give  rise  to  joint-enlarge- 
ments include  the  following : 

a.  Acute  inflammatory  rheumatism. 

b.  Chronic  articular  rheumatism. 

c.  Gout. 

d.  Arthritis  deformans. 

e.  Gonorrhceal  arthritis. 

f.  Scarlatinal  synovitis. 

g.  Simple  synovitis, 
h.   Haemophilia. 

i.  Syphilis. 

j.  Tuberculosis. 

k.  Spinal-cord  disease. 

1.  Rachitis. 
(a)  Acute  Inflammatory  Rheumatism;  Rheumatic  Fever. — 
Acute  inflammatory  rheumatism  is  ushered  in  by  fever,  associated  with 
pains  in  the  joints  and  extremities.  In  some  cases  the  onset  is  preceded 
by  a  period  of  general  ill-health  of  indefinite  character,  and  sometimes  by 
pharyngeal  or  tonsillar  inflammation.  The  fever  and  pains  gradually  in- 
crease in  severity,  so  that  at  the  end  of  two  or  three  days  the  symptoms  of 
the  disease  are  well-developed.  The  fever,  as  a  rule,  is  moderate,  rarely 
rising  above  103°  F.,  excepting  in  cases  of  complications  or  rheumatic  hy- 
perpyrexia. The  articular  changes  usually  appear  in  one  of  the  larger 
joints,  notably  in  the  knees,  ankles,  hip,  shoulders,  elbows,  and  wrists.  It 
is  the  usual  course  for  one  or  more  joints  to  bear  the  brunt  of  the  disease 
at  one  time.  After  two  or  three  days  the  swelling  and  inflammation  dis- 
appear, and  other  joints  become  involved.  And  so  the  lesions  alternate 
among  the  various  joints  until  recovery  takes  place. 

The  affected  joints  are  red  and  swollen,  and  on  palpation  exhibit  local 
increase  of  temperature.  The  parts  are  excessively  painful,  especially  to 
the  slightest  manipulation.  The  affected  parts  are  kept  rigid,  and  in  an 
attitude  that  will  give  the  least  discomfort.  Thus,  it  will  be  observed  that 
the  knees  and  elbow  are  held  flexed,  while  the  wrists  and  ankles  are 
extended. 

Profuse  sweating  is  a  common  attendant  upon  rheumatic  fever.  It  is 
usually  described  as  possessed  of  a  sour  odor,  which  by  some  is  regarded 
as  diagnostic.  While  there  can  be  no  doubt  of  the  frequency  with  which 
sweating  of  a  sour  odor  is  present,  the  diagnostic  value  of  the  symptom  is 
to  be  questioned.      Current   views   concerning  the  origin  of  rheumatism, 
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attributing  the  disease  to  cold»  lead  attendants  to  wrap  patients  in  flannelSp 
and  avoid  the  use  of  cleansing  baths.  Lender  such  circumstances,  tt  is  not 
surprising  that  the  sweat  should  become  offensive.  In  hospital  cases  who 
are  bathed  regularly,  this  sour  odor  is  not  observed.  Sudamina  are  fre- 
quently present* 

Inflammator)'  rheumatism  is  noted  for  the  number  and  importance  of 
its  complications.  Especially  frequent  are  acute  inflammatory  lesions  of 
the  heart,  as  endocarditis,  pericarditis,  and  myocarditis.  Indeed,  the  phy- 
sician who  carries  a  case  through  with  a  sound  heart  has  ever>^  reason  for 
self-congratulation. 

Cases  treated  on  the  expectant  plan  usually  run  a  course  of  six  to 
eight  weeks.  Efficient  treatment  in  the  majority  of  cases  reduces  this  period 
two  weeks. 

The  diagnosis  of  rheumatic  fever  should  present  no  difficulties,  except- 
ing when  that  disease  occurs  in  childhood.  Childish  rheumatism,  it  must 
be  remembered,  presents  several  features  peculiarly  its  own.  In  the  adult, 
rheumatism  involves  characteristically  the  joints.  In  children,  the  joints 
are  but  slightly  affected  ;  indeed,  they  frequently  escape*  The  abarticular 
manifestations  of  rheumatism  are  especially  prominent  in  children*  Thus, 
we  find  en  do-  and  pericarditis  an  almost  invariable  complication.  Indeed. 
these  may  appear  without  any  joint-lesion.  Subcutaneous  nodules  are  far 
more  frequently  observed  in  children  than  in  adults.  They  are  commonly 
associated  with  cardiac  inflammations.  They  generally  appear  about  the 
tendons,  and  var>'  in  size  from  that  of  a  hemp-seed  to  that  of  an  alm- 
ond. They  are  not  apt  to  be  tender,  nor  is  there  any  reddening  of  the 
overlying  skin  excepting  from  accidental  irritation.  Chorea  is  commonly 
held  to  be  a  nervous  manifestation  of  rheumatism.  It  certainly  does  occur 
more  frequentl}'  in  children  giving  a  rheumatic  history  than  otherwise*  All 
of  these  manifestations  of  rheumatism  in  children  show^  a  tendency  to  occur 
singly,  though  they  may  co-exist.  It  is  by  reason  of  the  mildness  of  the 
articular  phenomena  that  so  many  cases  are  incorrectly  diagnosed* 

(S)  Chronic  Articular  Rheumatism.— The  term  •*  chronic  rheuma- 
tism "  was  formerly  used  to  designate  a  large  class  of  affections,  many  of 
which  are  now  known  to  be  of  non-rheumatic  character,  and  hence  have 
been  assigned  to  other  categories.  There  still  remain  many  cases  of 
chronic  articular  disease  to  which  we  are  obliged  to  apply  the  term  for 
want  of  a  better  designation*  It  is  probable  that  most  of  these  are  rheu- 
matic, but,  with  increasing  know  ledge,  the  number  of  such  cases  must  grow 
less* 

Chronic  articular  rheumatism  usually  occurs  in  persons  past  mid- 
dle life  who  have  worked  laboriously,  and  have  been  exposed  to  the 
vicissitudes  of  w^eather.  It  sometimes  succeeds  the  acute  inflammatory 
disorder. 
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The  disease  presents  a  variety  of  clinical  types.  In  one,  fortunately 
rare,  the  joint-lesions  persist  after  an  attack  of  rheumatic  fever.  In  other 
words,  there  remains  a  chronic  synovitis.  The  patient  suffers  from  more 
or  less  pain,  especially  in  damp  weather,  and  eventually  deformities 
appear.  Heredity  seems  to  be  an  important  factor  in  producing  these 
cases. 

In  the  type  more  commonly  observed,  the  patient  complains  of  pain 
and  stiffness  of  various  joints.  The  extent  of  the  suffering  varies  greatly 
from  day  to  day,  weather  seeming  to  have  a  very  important  influence.  Any 
number  of  joints  may  be  involved.  It  is  only  exceptionally  that  articular 
swellings  are  noticeable.  With  few  exceptions,  the  pains  are  worse  in  the 
early  part  of  the  day,  and  improve  as  the  patient  moves  about.  There  is 
no  necessary  impairment  of  the  general  health. 

(c)  Qout. — The  clinical  features  of  typical  gout  include  painful  swell- 
ing of  the  metatarso-phalangeal  joint  of  the  great  toe  and  a  moderate  de- 
gree of  fever,  and  scanty,  high-colored  urine.  The  onset  of  the  attack  is 
usually  sudden,  the  initial  symptom  being  the  joint -involvement.  The  af- 
fected part  is  red,  swollen,  and  exceedingly  tender  to  any  inflammation. 
The  symptoms  tend  to  remit  in  severity  during  the  day,  but  return  again  at 
night.  The  maximum  intensity  of  the  disease  is  usually  reached  at  about 
the  third  or  fourth  day.  Under  proper  dietetic  precautions,  the  attack  dis- 
appears in  about  ten  days.  Exceptionally,  joints  other  than  the  great  toes 
may  be  involved.  In  order  of  frequency,  these  include  the  ankles,  insteps, 
fingers,  wrists  and  knees. 

The  associated  fever  is  always  moderate.  It  bears  a  definite  relation 
to  the  number  of  joints  involved  and  the  intensity  of  the  local  inflammatory 
changes. 

The  urine  presents  the  characteristic  features  of  febrile  urine,  i.e.,  it  is 
scanty,  high-colored,  and,  on  standing,  it  deposits  a  sediment  of  urates. 
Too  much  dependence  must  not  be  placed  upon  this  symptom  as  evidence 
of  the  uric-acid  oVigin  of  gout,  for  actual  quantitative  analysis  demonstrates 
that  uric-acid  excretion  during  the  early  days  of  an  attack  of  gout  is  dimin- 
ished.    With  the  crisis,  the  reverse  condition  obtains. 

The  subsequent  history  of  the  victim  of  gout  is  a  variable  one.  Some 
few,  more  fortunate,  never  have  a  recurrence.  In  the  majority,  however, 
subsequent  attacks  appear  at  intervals  of  once  or  twice  yearly.  Sometimes 
one  attack  follows  closely  upon  another  ;  or,  again,  it  may  happen  that  after 
a  long  period  of  suffering  in  this  way  the  disease  disappears,  and  gives  the 
patient  no  further  trouble  for  years. 

The  typical  gout,  above  described,  never  offers  any  diagnostic  difficul- 
ties, l^ven  the  etiology  of  the  disease  tends  to  explain  the  nature  of  these 
gouty  paroxysms.  As  is  well  known,  gout  is  an  hereditary  affection,  tend- 
ing to  transmission  from  parent  to  child  over  many  succeeding  generations. 
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The  dietetic  habits  of  the  individual  tend  to  precipitate  attacks,  and  main* 
tain  them  when  they  appear.  Particularly  damaging  to  the  gouty  subject 
are  excessive  quantity  of  food,  especially  that  of  nitrogenous  character,  and 
indulgence  in  alcoholic  beverages,  such  as  port,  sherr>%  Burgundy,  ale, 
beer  and  champagne.  Usually,  gout  attacks  persons  at  or  beyond  middle 
life.     Nevertheless,  no  age,  not  even  childhood,  is  exempt. 

Atypical  gout  presents  clinical  features  which,  at  times,  make  their 
interpretation  a  ver>^  difficult  matter.  I^  as  is  often  the  case,  the  patient  with 
these  irregular  symptoms  gives  a  htstor\'  of  one  or  more  paroxysms  of  frank 
gout,  the  diagnosis  is  easy.  But  it  is  diflferent  when  we  have  only  the 
irregular  symptoms  upon  which  to  base  an  opinion.  It  is  the  rule,  how- 
ever, for  the  irregular  gout  to  appear  in  persons  who  have  had  repeated 
seizures,  or  who  exhibit  a  remarkable  tendency  to  the  disease.  The  symp- 
toms in  these  cases  include  eczema,  pruritus,  psoriasis  ;  affections  of  the  eye, 
as  conjunctivitis,  iritis,  or  glaucoma ;  of  the  nerv^ous  system,  as  neuritis  or 
neuralgia  ;  of  the  vascular  system,  as  palpitation,  tachycardia,  arrhythmia, 
angina  pectoris,  myocardial  degeneration,  and  arterio-sclerosis  ;  of  the  kid- 
neys, as  chronic  interstitial  nephritis  ;  of  the  respiratory  system,  as  asthma 
and  recurrent  bronchitis  ;  of  the  digestive  system,  as  chronic  pharyngitis 
and  dyspepsia. 

Notwithstanding  statements  to  the  contrar)\  none  of  these  manifesta- 
tions possess  features  by  reason  of  which  their  gouty  nature  may  be  un- 
erringly recognised.  In  cases  in  which  other  explanations  are  unsatisfac- 
tory,  one  may  infer  a  gouty  origin  by  reason  of  the  habits  of  the  individual, 
!>.,  partaking  too  freely  of  food  and  fermented  liquors,  and  the  leading  of 
a  sedentary  life, 

RetrocedeiLt  gout  is  an  interesting,  and,  at  times,  a  most  dangerous 
variety.  It  is  especially  apt  to  occur  during  the  course  of  an  acute  attack, 
the  articular  symptoms  disappearing,  and,  at  the  same  time,  evidence  of  dis- 
ease of  the  stomach  or  heart  is  presented.  It  is  not  unusual  for  such  cases 
to  prove  fatal.  Cerebral  symptoms  hav^e  thus  been  said  to  occur,  and  in- 
clude headache,  coma,  or  delirium. 

Chronic  gout  is  generally  the  result  of  repeated  attacks  of  the  acute 
disorder.  This  leads  to  deposits  of  urates  in  the  joints,  with  deformities  of 
these  structures.  The  feet  first,  and  the  hands  later,  are  affected.  Even 
the  knees,  elbows  and  tendons  may  be  invaded.  Not  an  uncommon  symp- 
tom is  the  presence  of  tophi  in  the  ears.  Many  clinicians  rely  upon  the 
presence  of  the  latter  as  an  important  diagnostic  sign.  The  general  health 
of  the  chronically  gout>'  patient  suffers  considerably,  presenting  all  the 
clinical  phenomena  of  arterio-sclerosis  and  its  organic  complications. 

(f/)  Arthritis  Deformans, — Here  we  have  an  affection  which  has 
been  unfortunate  enough  to  receive  several  misleading  designations.  Of 
these,  the  one  very  commonly  used  is  especially  unfortunate,  as  it  suggests 
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that  the  disease  is  a  combination  of  gout  and  rheumatism,  while,  in  poii 
fact,  its  etiology  has  no  relation  to  either  of  these  afTections.     This  name 
has,  moreover,  led  to  the  introduction  of  incorrect  if  not  positively  pemi 
cious  methods  of  treatment     Ostio-arthritis  is  unobjectionable  scientifically, 
but  is  not  as  convenient  as  arthritis  deformans. 

The  clinical  groupings  of  the  symptoms  of  arthritis  deformans  are 
such  as  to  make  it  eas>'  to  study  the  disease  as  appearing  in  various  t\*pes, 
including  the  generalized  or  polyarticular,  the  mono-articular,  and  Hebcr- 
den's  nodes.  The  generalized  or  polyarticular  forms  may  follow  an  acute 
or  chronic  course  ;  nearly  always,  however,  the  latter. 

The  acute  form  of  arthritis  deformans  occurs  especially  in  children  and 
young  adults,  and  Is  characterized  by  inflammatory  phenomena  in  the  af- 
fected joints.  The  same  erosions  of  cartilages  and  bones  that  appear  in  the 
chronic  cases  occur  in  the  acute.     The  lesions  generally  commence  in  one 

Fig.  ijg. 


The  hand  of  arthntls  defonnans  in  a  girl  aged  21  years. 

of  the  smaller  joints,  especially  in  the  metacarpo-phalangeal  articulations, 
and  extend  rapidly  to  the  larger  ones.  In  this,  as  in  other  varieties,  sym- 
metry of  articular  involvement  is  the  rule. 

The  chronic  form  is  far  more  frequent.  It  follows  a  slowly  progres- 
sive course.  It  nearly  always  begins  in  the  joints  of  the  fingers,  and  in- 
volves all  the  joints  of  the  body,  producing  deformities  and  imniobilities  in 
all  the  invaded  parts.  Even  the  maxillary  joints  and  the  spinal  articula- 
tions are  finally  involved.  The  affected  joints  become  swollen  and  dis- 
torted by  reason  of  erosion  of  cartilages,  eburnation  of  the  ends  of  the  long 
bones,  and  tlic  formation  of  osteophytes.  Finally  the  joints  become  im- 
movable, not  from  true  ankylosis,  but  by  '*  locking*'  of  the  articular  faces 
from  the  osteophytes  and  the  articular  changes.  Marked  atrophy  of  the 
muscles  controlling  the  movements  of  the  affected  part  are  almost  invari- 
ably present,  and  are  due  to  the  combined  effects  of  non-use  and  ascending 
neuritis.     Still  later,  these  muscles  become  contractured,  thus  serving  to 
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the   deformities.     Finally,   the    changes   invade   the   byrs;e   and 


tendons. 

Pain  is  an  inconstant  feature.  It  occurs  to  a  moderate  degree  in  most 
cases.  Exceptionally,  it  is  sufficiently  severe  to  demand  special  measures 
for  its  relief.      In  quite  a  number  of  instances  it  is  entirely  absent. 

The  constitutional  disturbance  is  usually  well-marked.  This  consists, 
as  a  rule,  of  a  moderate  degree  of  anemia  and  general  debility.  Very  early 
in  the  course  of  the  disease,  rapid  action  of  the  heart  with  or  without  pal- 
pitation appears.  There  may  be  associated  a  peculiar  pigmentation  of  the 
skin,  which  has  been  designated  *'  rheumatic/'  In  the  fully-developed  dis- 
ease the  patient  emaciates  considerably,  and  this  condition  may  give  rise 
to  considerable  alarm,  and  lead  to  the  suspicion  that  complications  exist. 

The  mono-articular  varictY  attacks  by  preference  people  of  advanced 
years,  especially  men,  and  is  vxry  liable  to  result  from  traumatism.  It  usually 
affects  one  of  the  larger  joints,  as  the  knees,  elbows,  hips,  or  shoulders. 

Htberdi'n*s  noiits  occur  in  the  smaller  joints  of  the  hands  and  fingers. 
They  consist  of  small,  hard  swellings  in  these  locations,  and  are  due  to  en- 
largement of  the  ends  of  the  bones.  At  times,  the  affected  parts  are  pain- 
ful.    As  a  rule,  the  disease  does  not  extend  to  other  portions  of  the  body. 

The  causes  of  arthritis  deformans  include  heredity,  young  adult  life, 
the  female  sex,  the  neuropathic  constitution,  and  defective  hygienic  sur- 
roundings. 

{c)  QonorrhcBal  Arthritis;  GonorrhoBal  Rheumatism.— Gonor- 
rhoeal  arthritis  is  a  preferable  designation  fcjr  this  disease,  because  it  is  a 
joint-inflammation  dependent  upon  infection,  which  infection  is  presumably 
not  that  of  the  rheumatic  poison.  It  may  first  manifest  itself  any  time  after 
the  first  week  of  the  primary  disorder,  which  need  not  necessarily  be  of  the 
urethra.  The  larger  joints  are  usually  afiected,  the  knees  suflfering  more 
frequently  than  any  of  the  others.  The  local  symptoms  include  pain  and 
swelling  of  the  affected  joints.  The  evidences  of  inflammation  other  than 
the  intra-articular  effusion  are  not  prominent,  for  the  affected  parts  are  not 
hot  to  the  touch,  nor  is  there  greatly  increased  redness.  Important  dis- 
tinctions from  acute  inflammatory  rheumatism  are  found  in  the  absence  of 
fever  and  the  tendency  of  gonorrhreal  arthritis  to  remain  in  the  joints  which 
it  first  attacks,  and  do  not  shift  from  part  to  part. 

The  disease  ordinarily  runs  a  favorable  course,  though,  exceptionally, 
suppuration  takes  place,  and  this  leads  to  permanent  damage.  Sometimes 
fibrous  adhesions  remain  after  subsidence  of  the  disease.  Once  in  awhile, 
gonorrhceal  arthritis  appears  to  act  as  the  determining  cause  of  a  deforming 
polyarthritis. 

The  various  fascia.%  especiaJly  those  of  the  feet,  become  involved,  and 
this  leads  to  pain  in  the  heels.  Some  cases  are  complicated  by  myalgia, 
especially  of  the  lumbar  region. 
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(/)  Scarlatinal  Rheumatism.— An  apparently  rheumatic  inflamma- 
tion of  joints  sometimes  appears  during  the  course  of  scarlatina.  It  is 
characterized  by  fever,  swelling  of  the  joints  (usually  the  smaller)  with  in- 
tra-articular  effusion,  and  pain.  It  is  alleged  to  attack  subjects  who  are  pre- 
disposed to  rheumatic  fever,  and  exhibits  the  migratory  character  of  that 
disease.  Unlike  true  rheumatism,  there  is  manifested  at  times  a  tendency 
to  suppuration  of  the  affected  joints  (scarlatinal  pyiemid).  It  usually  ap- 
pears towards  the  end  of  the  first  week  of  scarlet  fever,  and  its  onset  is 
favored  by  a  severe  attack  of  the  primary  disorder.  Ordinarily  it  follows  a 
favorable  course,  and  is  rarely  succeeded  by  cardiac  damage. 

(g)  Simple  Synovitis. — In  this  connection,  the  term  **  simple  syno- 
vitis "  is  used  to  designate  a  local  joint-affection.  It  may  occur  as  a  simple 
serous  inflammation  of  the  synovial  membrane,  the  inflammation  may  take 
on  a  purulent  character,  or  there  may  be  what  is  known  as  dry  synovitis. 
Synovitis  zuith  serous  effusion  is  generally  the  result  of  traumatism,  and 
makes  a  good  recovery  in  a  week  or  ten  days.  Suppurative  synovitis  is  a 
more  serious  disorder,  and  is  due  to  infection.  It  may  be  that,  from  the 
first,  the  suppuration  invades  the  joint-structures,  and  then  we  call  it  a 
suppurative  arthritis.  The  latter  affection  is  most  dangerous  to  the 
future  integrity  of  the  affected  joint,  as  necrosis  of  bone  and  cartilages 
is  almost  certain  to  take  place.  In  all  the  varieties  of  synovitis  we  have 
the  local  symptoms  of  inflammation,  the  constitutional  phenomena  varying 
according  to  the  severity  of  the  local  process  and  the  character  of  the 
effusion. 

(Jt)  HSBmophilia. — The  enlarged  joints  in  connection  with  the  haem- 
orrhagic  tendency  constitute  the  diagnostic  features  of  haemophilia.  The 
inflammatory  condition  of  the  joints  and  the  peri-articular  tissues  are  believed 
to  be  dependent  upon  small  haemorrhagic  extravasations.  The  swelling  of 
the  joints  is  ofttimes  extreme.  There  is  nearly  always  associated  some 
discoloration  of  the  overlying  skin.  Permanent  changes  in  the  affected 
joints  may  result. 

(0  Syphilitic  Disease. — Syphilis  is  capable  of  producing  quite  a 
variety  of  joint-affections.  These  include  simple  arthralgia,  monarthritis, 
polyarthritis,  hydrarthrosis,  disease  of  the  cartilages,  and  disease  of  the 
bones.  The  diagnosis  is  based  upon  the  history  of  syphilitic  infection  and 
the  absence  of  other  possible  causes  for  the  lesions,  and,  when  undertaken 
before  the  onset  of  destructive  changes,  the  benefit  derived  from  the  appli- 
cation of  antisyphilitic  measures. 

(y)  Tuberculosis  of  Joints. — While  no  age  is  exempt,  children  are 
especially  liable  to  tuberculosis  of  joints.  The  articulations  most  frequently 
involved  are  the  hip  and  knee.  The  bodies  of  the  vertebrae  are  frequently 
the  seat  of  tubercular  caries.  The  general  clinical  manifestations  of  tuber- 
cular joint-diseases  in  general  consist  of  chronicity,  early  impaired  mobility 
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of  the  joint,  with  atrophy  of  the  muscles  controlling  the  movements  of  the 
part,  and  tenderness  on  pressure, 

(Jt)  Spinal  Arthropathy.— Joint-lesions  are  especially  liable  to  occur 
in  the  course  of  locomotor  ataxia  and  syringomyelia.  The  local  changes 
may  consist  of  a  serous  effusion,  which  is  eventually  absorbed,  leaving  the 
functions  of  the  joint  unimpaired,  or  it  may  progress  to  erosion  of  cartilages 
and  bone-changes.  The  latter  may  consist  of  erosions ;  or  irregular  growths, 
sometimes  of  great  size,  may  form  in 
or  about  the  joints.  The  erosion  and 
absorption  of  the  bony  structures  lead 
to  dislocations  under  slight  or  even 
under  no  provocation.  The  deformities 
which  may  thus  be  occasioned  are 
varied.  The  special  feature  of  spinal 
arthropathies  which  should  excite  a 
suspicion  of  their  true  nature  is  the 
absence  of  fever  and  pain.  Inasmuch 
as  the  majority  of  cases  appear  in  the 
early  stage  of  locomotor  ataxia,  they 
are  very  apt  to  consult  the  surgeon, 
who,  being  off  his  guard,  treats  them 
as  examples  of  ordinary  synovitis.  At- 
tention to  the  symptomatic  totality  will 
always  demonstrate  their  spinal  origin. 

Occurring  in  syringomyelia,  the 
history'  of  the  case  and  the  dissocia- 
tion of  sensory^  phenomena  should  es- 
tablish the  diagnosis. 

(/)  Rachitis*— The  so-called  joint- 
swellings  of  rachitis  consist,  in  reality* 
of  enlargement  of  the  epiphyses  of  the 
long  bones  at  the  wrists  and  ankles. 
These  are  manifested  clinically  as  ring- 
like enlargements  without  external  evi- 
dence of  inflammation.     They  appear  very  early  in  the  course  of  the  dis- 
ease,—even  before  there  are  any  curvatures  of  the  shafts  of  the  bone,^ — 
and   they  disappear  when   the  constitutional   condition  of  the  patient  im- 
proves.    Other  parts  than  the  wrists  and  ankles  may  be  involved. 

The  Uaild* — Certain  alterations  in  the  shape  of  the  hand,  as  tliose 
observed  in  acromegaly,  myx<£dema,  and  pulmonary  osteo-arthropathy, 
have  already  been  described  when  speaking  of  the  genera!  characters  of 
those  affections.  Other  deformities,  as  Dupuytren's  contraction,  harhmer- 
Enger  and  trigger-finger,  are  mainly  of  surgical  interest.    There  still  remain 
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Arthropathy  of  left  knee  in  a  case  of  locomo- 
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several  important  changes  in  the  outward  appearance  of  the  hand  havir 
important  medical  bearings.     One  of  these,  which  has  been  a  matter  of  i 
in  medical  cases  for  centuries,  is  the 

Hippocratic  Hand,  or  Olubbed-Fingers. — This  condition  is  char- 
acterizcd  by  enlargement  of  the  terminal  phalanges,  which  become  bulbous, 
giving  the  fingers  an  appearance  which  has  not  inaptly  been  compared  to  a 
'*  drumstick/*  The  nails  of  the  affected  fingers  are  curved  longitudinally. 
This  state  of  affairs  is  brought  about  by  all  chronic  conditions  attended  by 
enfeeblement  of  the  circulation,  including  chronic  heart  disease,  aortic^ 
aneurysm,  pulmonary  tuberculosis,  chronic  bronchitis,  and  empyema,  li 
is  due  to  a  passive  congestion  of  the  parts  resulting  from  their  peripheral 
situation. 

Fia  180. 


Claw-band  of  progressive  niu^cyiar  atrophy. 


The  Claw-Hand*— The  claw-hand,  also  known  as  the  "  afie-Aand" 

the  **  mm/H-  en  grifft\*'  is  observed  in  progressive  muscular  atrophy  and 
ulnar  neuritis.  It  is  brought  about  by  paralysis,  with  atrophy  of  the  inter- 
osseous and  lumbricales  muscles.  As  a  result,  there  occurs  hyper-exten- 
sion dorsally  of  the  proximal  phalanges,  with  flexion  at  the  other  phalangeal 
joints.  The  atrophy  of  the  small  muscles  of  the  hand  exaggerates  the 
natural  depressions  between  the  metacarpal  bones,  and  brings  into  promi- 
nence the  flexor  tendons.  This  condition  occurs  less  commonly  in  neuritis 
of  the  median  nerve,  amyotrophic  sclerosis,  poliomyelitis  anterior,  and 
syringomyelia. 

Paralysis  agitans  presents  a  deformity  of  the  hand  which  is  almost 
pathognomonic  ;  if,  indeed,  any  condition  may  be  so  designated.  It  is  truly 
described   as   the  "  writing-hand,"  for  the  position  is  that  assumed  when 
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grasping  the  pen,  as  in  writing.  There  is  a  deviation  of  the  liand  towards 
the  ulnar  border  of  the  forearm,  and  at  the  same  time  there  is  a  coarse 
tremor,  which  w*as  described  by  Charcot  as  a  ''  pill-roIIing  movement." 
When  this  t>^pe  of  hand  is  not  associated  with  tremor,  as  is  frequently  the 
case  in  the  early  stage  of  paralysis  agitans,  it  may  be  confounded  with  the 
hand  of  arthritis  deformans.  It  differs,  however,  from  the  latter  affection 
in  the  absence  of  joint-enlargements,  and  in  presenting  other  characteristic 
attitudes  and  deformities  than  those  of  shaking  palsy. 

Dactylitis  owes  its  medical  interest  to  its  relationship  with  tubercu- 
losis and  syphilis.     Occurring  as  a  manifestation  of  tuberculosis,  it  is  de- 
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Vanlysis  agitans.  Posture  of  hands  from  contracture  of  the 
iDterossei :  tf.  Left  hand;  ^,  Right  hand.  In  the  left 
hand  the  coptracture  is  greater  than  in  the  other,  so  that 
the  Hungers  caiinat  be  extended  even  pAssively-  The  max- 
imtim  passive  extension  is  shown  at  f. — After  Gowers. 


Contraction  of  fingers  in  paralysis 
ai^tans.  Maximum  voluntary 
extension. — After  Gowers, 


pendent  upon  an  osteomyelitis  of  the  phalang;es.  The  resulting  changes 
produce  a  fusiform  enlargement  of  the  afiected  phalanges,  the  maximum 
diameter  being  about  the  middle  of  the  bone.  There  is  a  strong  tendency 
to  spread  to  adjacent  parts.  The  natural  course  of  the  affection  Is  to  caries 
and  necrosis.  Ch'nically,  the  objective  symptoms  usually  attendant  upon 
such  bone-changes  are  present,  and  include  redness,  heat,  and  thickening 
of  the  soft  parts.  Tuberculous  dactylitis  is  observed  more  frequently  in 
childhood  than  during  other  periods  of  life,  and  usually  in  association  with 
evidences  of  tuberculosis  elsewhere. 

Syphilitic  dactylitis  is  a  manifestation  of  the  tertiary  and  inherited 
forms  of  the  disease.  It  is  due  to  a  gummatous  infiltration  of  the  bones 
or  surrounding  structures.    When  the  ligamentous  and  subcutaneous  struc- 
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tures  are  affected,  the  parts  present  a  tense,  hard  or  soft  and  semi-fluctuat- 
ing swelling.  The  gummatous  infiltration  not  infrequently  breaks  down, 
and  the  pathological  process  may  extend  to  the  joints  and  bones.  It  runs 
a  painless  course,  and  this  enables  us  to  distinguish  it  from  arthritis  defor- 
mans, gout,  and  whitlow. 

More  commonly,  the  gummatous  process  invades  the  phalangeal  bones 
primarily.  The  process  mamfcsts  itself  clinically  by  a  slowly  progressive 
enlargement  of  the  affected  phalanx  or  phalanges,  associated  with  evidences 
of  inflammation,  as  pain  and  redness.  The  new  tissue  breaks  down,  ulcer- 
ation and  suppuration  take  place,  and  extensive  disorganization  of  the  parts 
results. 


Syphilitic  dactylitis. 

EalarVBiiieiit  of  the  L»yi]iiihatie  Glaiul$^. 

Enlargement  of  the  lymphatic  glands  may  be  local  or  general. 

Local  enlargements  are  due  to  infection  within  the  area  drained  by 
the  lymphatic  vessels  which  are  received  by  the  enlarged  glands.  All 
infections,  it  must  be  remembered,  are  not  equally  active  in  this  respect, 
and  all  persons  are  not  equally  susceptible.  In  some  cases,  the  history  of 
the  causes  producing  such  infection  may  not  be  forthcoming  ;  or,  the  his- 
tory being  obtainable,  the  irritation  seems  to  be  entirely  inadequate  for  the 
production  of  such  results.  The  conditions  existing  in  the  mouth  and 
throat  are  such  that  infectious  processes  are  ver>*  liable  to  find  their  incep- 
tion in  these  cavities.  If  lymphatic  enlargement  ensues,  as  it  very  fre- 
quently does,  the  affected  glands  are  those  of  the  neck  and  submaxillary 
region.  In  many  instances  the  original  infection,  such  as  carious  teeth, 
stomatitis,  tonsillitis,  and  pharyngitis,  is  innocent  from  a  prognostic  stand- 
point. Many  of  the  acute  infections  likewise  produce  these  glandular  tumors, 
especially  measles,  scarlatina,  variola,  and  diphtheria.  Malignant  tumors 
are  sooner  or  later  attended  by  secondary  involvement  of  lymphatic  glands. 
Good  examples  of  this  are  found  in  enlarged  axillary  lymphatics  accompa- 
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nying  mammary  cancer,  and  enlargement  of  the  supraclavicular  glands  in 
malignant  disease  of  the  mediastinum. 

Finding,  then,  lymphatic  enlargements  of  limited  distribution,  it  is  im- 
portant to  know  the  areas  to  which  their  vessels  are  tributary.  This  is  well 
stated  in  the  following  table,  quoted  from  Ashby  and  Wright : 


Distribution  of  tlie  Lympliatic  Glands  and  tlieir  Drainage 

Areas. 


Glands 
Suboccipital.      ) 
Mastoid.  i 

Parotid. 


Head  and  Neck. 
DraiD  posterior  half  of  head. 


Drain  anterior  half  of  head,  orbits,  nose,  upper  jaw,  upper 
part  of  the  pharynx. 
Submaxillary.  Drain  the  lower  gums,   lower  part  of  face,   and  front  of 

mouth  and  tongue. 
Suprahyoid.  Drain  anterior  part  of  tongue,  chin,  and  lower  lip. 

Superficial  cervical   (lying  beneath       Drain  external  ear,  side  of  head  and  neck,  and  face. 

platysma). 
Retropharyngeal.  Drain  nasal  fossae  and  pharynx  (upper  part). 

Deep  cervical : 

Upper  set  along  carotid  sheath.  Drain  mouth,  tonsils,  palate,  lower  part  of  pharynx,  pos- 

terior part  of  tongue,  nasal   fossse,  parotid  and  submax- 
illary glands,  interior  of  skull,  and  deep  parts  of  head 
and  neck. 
Lower     set     in     supraclavicular       Drain  upper  set  of  lymph-glands,  lower  part  of  neck,  and 
fossae.  join  axillary  and  mediastinal  glands. 


Supracondyloid. 
Axillary. 


Upper  Extremity. 
Drain  three  inner  fingers. 

Drain  upper  extremity,  dorsal  and  scapular  regions,  front 
and  sides  of  trunk  and  breast. 


Anterior  tibial  and  popliteal. 


Inguinal : 

Femoral  set  (superficial). 

Horizontal  set  (superficial). 


Iliac. 

Lumbar. 
Sacral. 


Lower   Extremity. 
Drain  the  deep  lymphatics  of  the  leg  and  receive  some  ves- 
sels from  the  skia  of  the  leg  and  foot,  chiefly  on  the  outer 
side. 

Drain  superficial  vessels  of  the  lower  limb  and  partly  of 

buttocks  and  genitals,  and  also  perinscum. 
Drain  abdomen  below  the  umbilicus,  buttock,  and  genitals. 

The  deep  vessels  of  the  lower  limb  go  to  the  deep  glands 

along  the  femoral  vein. 
Drain  the  pelvic  viscera  and  the  deep  vessels  of  the  genitals 

partly. 
Drain  all  the  lower  glands,  uterus,  ovaries,  testes,  kidneys. 
Drain  the  rectum. 


The  principal  constitutional  causes  of  enlarged  lymphatics  are  tuber- 
culosis, syphilis,  and  lymphadenoma  (Hodgkin's  disease).  The  resulting 
enlargements  may  be  limited  to  certain  portions  of  the  body,  or  they  may 
be  diffused.     Tubercular  adenitis  is  probably  the  most  common  of  these. 
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In  former  years  it  was  customary  to  look  upon  cases  of  this  character  as 
scrofulous.     Now,  we  incline  to  the  view  that  scrofulosis  is,  in  most  in- 
stances, identical  with  tuberculosis.     The  fact  that  most  cases  of  so-called 
tubercular  adenitis  make  a  complete  recovery  does  not  militate  against  this 
view,  for  it  is  generally  admitted  that  glandular  involvement  is  the  mildest 
manifestation  of  tuberculosis.     The  clinical  features  of  a  tubercular  adeni- 
tis can  hardly  be  said  to  be  distinctive.     In  the  majority  of  cases  the  glan- 
dular swellings  are  the  only  symptoms,  which  are  not  infrequently  bilateral. 
They  usually  develop  gradually.     They  may  cease  their  progress  for  a 
time,  and  then  once  more  progressively  enlarge.     They  may  be  painful  or 
tender,  especially  during  those  periods  when  they  are  increasing  in  size. 
Most  of  the  cases  sooner  or  later  undergo  suppuration.     As  to  their  rela- 
tion to  future  tubercular  processes,  clinicians  are  undecided.     It  is  recog- 
nized that  but  a  small  percentage  subsequently  develop  pulmonary  disease. 
The  assertion  that  tubercular  adenitis  exerts  a  prophylactic  influence  against 
subsequent  tubercular  infection,   although  supported  by  some  few  high 
authorities,  is  most  emphatically  lacking  the  confirmation  which  should  be 
received  for  so  important  a  statement.     Undoubtedly,  in  some  instances, 
tubercular  adenitis  acts  as  a  focus  for  general  infection — sufficiently  so, 
indeed,  to  call  for  great  discrimination  in  their  care  and  treatment. 

Sjrphilitic  Adenitis. — The  lymphatic  enlargements  of  syphilis  may 
be  studied  as  appearing  in  four  classes  : 

1.  Following  closely  upon  the  appearance  of  the  initial  sore,  the 
lymphatics  to  which  the  affected  part  is  tributary  become  enlarged.  As 
the  primary  sore  is  upon  the  penis,  it  is  the  inguinal  glands  which  are  thus 
affected. 

2.  With  general  infection,  numerous  lymphatics  throughout  the  body, 
but  especially  the  supracondyloid  and  the  posterior  cervical,  exhibit  some 
degree  of  enlargement.  The  glandular  tumors  thus  formed  are  rarely  of 
any  great  size,  and  are  freely  movable  beneath  the  skin. 

3.  In  the  late  stages  of  syphilis,  producing  lesions  of  the  bones, 
organs,  etc.,  the  lymphatic  glands  enlarge  as  they  would  from  any  other 
infection  in  the  same  area.  Such  lymphatic  tumors,  though  syphilitic  in 
one  sense,  are  not  such  from  a  pathological  standpoint. 

4.  Gummatous  tumors  of  the  lymphatic  glands  constitute  the  only 
form  of  great  syphilitic  enlargement  of  the  lymphatic  glands.  The  growth 
becomes  intimately  connected  with  the  surrounding  soft  parts.  It  often 
undergoes  softening  in  one  or  more  places,  and  ultimately,  if  not  treated, 
goes  on  to  ulceration.      It  generally  runs  a  slow  course. 

Hodgkin's  disease  is  a  disease  characterized  by  general  enlargement 
of  the  lymphatic  glands,  associated  with  weakness,  emaciation,  fever, 
ana,*mia,  and  enlargement  of  the  spleen.  The  fundamental  symptom  is  the 
glandular  enlargement.     Usually,  this  is  manifested  first  in  the  lymph  nodes 
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of  the  neck,  but  it  soon  spreads  and  involves  these  structures  in  the  axilla, 
groins,  and  other  portions  of  the  body.  The  tumors  thus  formed  often 
grow  to  a  remarkable  size,  and  occurring  about  the  internal  organs,  as  in 
the  mediastinum,  produce  serious  but  interesting  phenomena  by  reason  of 
pressure  upon  contiguous  structures.  The  enlargements  themselves  are 
painless  ;  they  are  hard,  and  they  exhibit  no  tendency  to  break  down  and 
suppurate.  The  emaciation  does  not  usually  apjxar  until  the  glandular  in- 
volvement is  prominent.  Then  it  progresses  with  more  or  less  rapidity, 
until  it  becomes  extreme.  The  anaemia  presents  no  characteristic  features 
by  reason  of  which  the  examination  of  the  blood  assists  in  the  diagnosis. 
Haemorrhages  are  not  infrequent,  especially  from  the  nose.  The  fever 
usually  comes  on  in  paroxysms,  which  last  for  a  time,  and  then  disappears, 
only  to  return  after  a  longer  or  shorter  period.  In  some  cases,  however, 
it  is  continuously  present  The  associated  enlargement  of  the  spleen  is 
usually  not  great.  It  is  to  be  regarded  as  a  valuable  diagnostic  sign  in 
doubtful  cases. 

The  diagnosis  of  Hodgkin's  disease  is  always  to  be  regarded  as  a  dif- 
ficult matter.  Prominent  authorities  have  stated  that  one  should  say  "  he 
diagnosed  the  case  as  one  of  Hodgkin  s  disease,"  and  not  that  he  *'  had 
seen  a  case  of  Hodgkin's  disease/'  The  conditions  with  which  it  may  be 
confounded  include  a  general  glandular  tuberculosis,  sarcoma,  carcinomatous 
lymphatic  enlargements  and  leucocyth^emia. 

First,  as  to  the  differentiation  of  tuberculosis  and  Hodgkin's  disease. 
When  the  physical  signs  and  rational  symptoms  of  pulmonary  tuberculosis 
are  present,  there  is  not  the  slightest  difficulty  in  establishing  the  true  na- 
ture of  the  enlargements.  But  this  is  rarely  the  case.  I  can  recall  but  one 
case  of  phthisis  seen  by  me  in  which  lymphatic  tumors  were  present,  and 
these  suppurated  early  after  their  appearance.  The  family  history  and 
the  family  tendency  of  the  patient,  of  course,  count  for  considerable.  In 
the  early  stages,  the  glandular  enlargements  of  Hodgkin*s  disease  are 
smooth,  hard  tumors,  freely  moveable,  and  not  adherent  to  adjacent  parts. 
They  increase  in  size  gradually,  remaining  hard  throughout,  without  any 
tendency  whatever  to  destructive  changes.  The  tubercular  glands,  on  the 
other  hand,  are  inclined  to  be  tender  to  the  touch,  and  ere  long  break 
down  and  suppurate.  The  inflammatory  changes  cause  them  to  become 
adherent  to  each  other,  and  thus  they  form  one  solid  mass.  Naturally,  the 
skin  overlying  the  tumor  shows  the  discoloration  incident  to  the  inflamma- 
tion beneath.  Enlargement  of  the  spleen  appears  early  in  Hodgkin's  dis- 
ease, and  is  an  important  diagnostic  symptom. 

From  carcinomatous  enlargements,  Hodgkin^s  disease  is  to  be  differ- 
entiatcd  by  the  stone-like  hardness  of  the  tumors  in  the  former,  and  by  the 
possibility  of  discovering  symptoms  which  point  to  the  presence  of  a  pri- 
mary tumor  in  the  area  tributary  to  the  enlarged  lymphatics. 
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The  differentiation  of  malignant  sarcoma  of  the  lymphatic  glands  and 
Hodgkin's  disease  is  regarded  by  high  authority  as  next  to  impossible.  The 
points  upon  which  we  may  rely  for  their  recognition  have  been  stated  by 
Bramwell  as  follows : 

**  The  fact  that  the  lymphatic  enlargement  is  limited  to  one  or  more 
groups  of  glands  which  are  in  direct  anatomical  continuity  ;  that  the  lym- 
phatic swellings  directly  invade  the  surrounding  tissues  ;  that  such  oi^ns 
as  the  mamma  and  testicles  are  affected ;  and  especially  that  the  lymphatic 
enlargements  are  secondary  to  a  primary  tumor  in  these  or  in  some  of  the 
internal  organs,  and  that  the  spleen  is  not  enlarged,  are  in  favor  of  true 
malignant  sarcoma  of  the  lymphatic  glands,  rather  than  of  Hodgkin's 
disease. 

*'  Vice  versa,  widespread  enlargement  of  several  groups  of  glands  in 
different  portions  of  the  body ;  the  absence  of  a  primary  tumor ;  enlarge- 
ment of  the  spleen  ;  the  early  development  of  cachexia  and  implication  of 
the  tonsils  and  other  organs  in  which  lymphoid  tissue  normally  abounds, 
are  in  favor  of  Hodgkin's  disease. 

"  The  differential  diagnosis  of  Hodgkin's  disease  and  of  true  malignant 
sarcoma  is  especially  difficult, — in  fact,  impossible,— -during  life,  in  many 
cases  in  which  the  glandular  enlargement  is  internal,  i,e.,  in  which  the 
bronchial  and  mediastinal  glands  are  affected.'' 

Enlargements  About  the  Neck. 

These  include  the  enlargements  of  the  thyroid  gland,  commonly 
known  as  goitre,  and  inflammation  and  swelling  of  the  parotid  and  sub- 
maxillary glands  {mumps). 

An  enlargement  of  the  thyroid  gland  exhibits  itself  as  a  tumor 
situated  at  the  level  of  the  thyroid  cartilages  and  upper  end  of  the  trachea, 
and  rising  with  the  larynx  during  the  act  of  swallowing.  Thyroid  enlarge- 
ments may  indicate  : 

a.  Parenchymatous  goitre. 

b.  Cystic  goitre. 

c.  Exophthalmic  goitre. 

Whatever  may  be  the  character  of  the  goitre,  it  must  be  remembered 
that  the  enlargement  is  by  no  means  necessarily  uniformly  distributed.  It 
is  not  uncommon  for  one  lobe  alone  to  be  involved,  and  it  is  usual  for  the 
brunt  of  the  disease  to  be  borne  by  one  side.  The  isthmus  of  the  thyroid 
may  or  may  not  be  affected. 

{a)  Parenchymatous  Goitre. — In  this  variety  of  goitre,  the  enlarge- 
ment is  smooth  and  firm,  and  may  involve  the  whole  or  part  of  the  thyroid 
gland.  When  of  small  size,  there  are  no  symptoms  other  than  the  enlarge- 
ment. The  goitre  may,  however,  increase  in  size,  and  thereby  produce 
numerous  pressure  phenomena,  varying  according  to  the  structures  thus 
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aflfectcd.  Thus,  by  pressure  upon  veins  interference  with  the  return  circu- 
lation of  the  head  takes  place,  as  evidenced  by  turgescence  of  the  face, 
headache  and  drowsiness.  By  pressure  upon  the  arteries,  cerebral  anaemia 
is  produced  Pressure  upon  the  trachea  interferes  .with  breathing ;  and, 
lastly,  there  may  appear  a  very  interesting  set  of  phenomena  from  compres- 
sion of  the  laryngeal  nerves. 

(d)  Oyetic  goitre  produces  the  same  pressure  symptoms  as  the  other 
varieties.  The  one  objective  symptom  upon  which  we  rely  for  the  recog- 
nition of  its  cystic  character  is  a  sense  of  fluctuation  in  the  tumor.  In 
cases  in  which  the  walls  of  the  sac  arc  thick  and  firm,  as  not  infrequently 
happens,  fluctuation  cannot  be  detected.  Under  such  circumstances  a  di- 
agnosis is  possible  only  after  an  exploratory  puncture. 

(c)  Elxophthalmic  Goitre;  Graves* s  Disease;  Morbus  Base* 
dowii. — There  are  three  cardinal  symptoms  upon  which  wc  are  accustomed 
to  rely  for  a  diagnosis  of  exophthalmic  goitre.  These  are  exophthalmos, 
rapid  heart  action  (tachycardia),  and  enlargement  of  the  thyroid  gland. 
Characteristic  as  is  this  symptom  group,  it  is  possible  for  any  one  of  these 
to  be  absent,  and  the  case  still  be  one  of  the  disease  under  study.  The 
tachycardia  is  now  generally  regarded  as  an  essential  clinical  phenomena, 
without  which  the  case  cannot  be  one  of  exophthalmic  goitre. 

The  enlargement  of  the  thyroid  gland  usually  api>ears  gradually  in 
association  with  the  other  symptoms.  But  it  may  appear  rapidly  in  excep- 
tional instances,  and  it  may  assert  itself  in  advance  of  the  other  phenomena. 
As  a  rule»  it  does  not  reach  the  high  grade  obser\'ed  in  other  varieties  of 
goitre ;  indeed,  it  may  at  times  be  so  slight  as  to  require  care  for  its  discov- 
ery. The  enlargement  is  evenly  distributed  over  the  entire  gland,  though 
it  is  not  uncommon  for  one  side  to  be  somewhat  larger  than  the  other.  To 
the  touch  it  is  firm  and  elastic,  and  pulsations  are  plainly  evident.  It  is 
sometimes  possible  to  discover  a  thrill  over  the  goitre. 

The  exophthalmos  may  likewise  be  so  slight  in  degree  as  to  escape 
notice,  and  in  some  instances  is  noteworthy  because  of  its  absence.  Like 
the  goitre,  it  is  usually  gradual  in  onset,  but  may  appear  rapidly.  It  is 
nearly  always  equally  marked  in  both  eyes.  When  it  happens  that  one 
side  is  more  prominent  than  the  other,  it  is  usual  for  the  corresponding 
side  of  the  thyroid  gland  to  be  the  larger.  When  the  exophthalmos  is 
fully  developed,  the  characteristic  staring  expression  of  the  face  is  pro- 
duced. The  eyes  are  wide  open,  and  a  ring  of  sclerotic  is  visible  around 
the  entire  cornea.  In  extreme  cases  it  is  impossible  for  the  eyelids  to 
close  over  the  protruding  eyes,  and  the  integrity^  of  the  eyeball  is  endan- 
gered. Attendant  upon  the  exophthalmos  are  two  other  phenomena, 
which  will  be  fully  described  in  the  section  on  eye  symptoms,  namely,  «^i» 
Grar/fS  and  Siciheag's  signs. 

The  prominent  circulator^'  symptom  is  a  remarkable  increase  in  rapidity 
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of  heart  action.  No  disease  presents  this  phenomenon  to  such  a  degree. 
Ordinarily,  the  pulse-rate  will  be  found  to  be  about  120;  but  it  is  not  so 
very  uncommon  to  meet  with  examples  of  the  disease  in  which  it  persists 
at  from  180  to  200  per  minute  for  days  at  a  time.  With  this  tachy- 
cardia, vascular  tension  is  much  diminished.  The  force  of  the  heart-beats 
is  apparently  much  increased.  The  heart  is  unduly  irritable,  slight  emo- 
tional influences  serving  to  excite  palpitation  or  to  increase  the  already 
rapid  action.  Murmurs  may  be  present,  but  are  not  necessary  symptoms. 
Dilatation  is  not  unusual  as  a  sequence  of  the  perversion  of  heart  function. 

Aside  from  the  cardinal  symptoms,  numerous  other  phenomena  occur 
with  sufficient  frequency  to  be  regarded  as  important  phenomena  of  the 
disease.  Prominent  among  these  is  the  tremor,  which  is  almost  constantly 
present. 

It  is  said  by  some  that  mental  changes  are  commonly  present,  but  this, 
according  to  my  experience,  is  doubtful.  Excessive  sweating,  diminished 
electrical  resistance  of  the  tissues,  cedema,  polyuria,  amenorrhcea,  and,  in 
the  male,  impotence,  constitute  other  symptoms  of  note. 

Enlargements  of  the  Parotid  Gland.— Enlargement  of  the 
parotid  gland  may  be  the  result  of  inflammation  or  of  the  formation  of  a 
tumor.  Inflammation  may  be  idiopathic  or  symptomatic.  Idiopathic 
parotitis  is  commonly  known  as  mumps.  Symptomatic  parotitis  occurs  as 
a  complication  of  acute  infectious  diseases,  notably  croupous  pneumonia, 
septicaemia,  typhoid  fever,  typhus,  small-pox,  measles,  etc. 

Mumps. — This  disease  is  known  to  be  the  result  of  contagion,  the 
exact  nature  of  which  is  not  understood.  It  attacks  children  and  young 
adults  by  preference.  Infants  appear  to  be  almost  entirely  exempt.  Its 
period  of  incubation  is  about  two  weeks.  The  victims  of  mumps  are 
believed  to  be  able  to  transmit  the  disease  for  a  period  beginning  one  day 
before  the  appearance  of  the  swelling  to  two  weeks  aft:er  the  entire  subsi- 
dence of  the  fever.  The  initial  symptom  of  the  disease  is  fever,  which  is 
followed  almost  at  once  by  pain  and  swelling  in  front  of  and  below  the  ear 
on  one  side.  The  swelling  increases  rapidly,  and  may  cause  considerable 
distortion  of  adjacent  tissues,  even  into  the  neck  and  cheek.  The  swelling 
is  boggy  to  palpation, — never  indurated.  Stiffness  and  pain  make  move- 
ments of  the  jaw  difficult,  if  not  impossible.  Thus,  chewing  and  talking 
are  greatly  hampered.  It  is  the  rule  for  one  side  to  be  involved  at  first, 
the  disease  spreading  to  the  other.  Very  exceptionally,  both  sides  are 
affected  simultaneously.  Aural  symptoms,  consisting  of  earache  and  hard- 
ness of  hearing,  arc  sometimes  present.  In  the  course  of  a  few  days  the 
swelling  begins  to  subside,  and  in  a  week  or  ten  days  all  symptoms  will 
have  disappeared.  Mumps  is,  as  a  rule,  an  insignificant  affection.  Occa- 
sionally its  course  is  interrupted  by  complications,  of  which  orchitis  in  the 
male  and  mastitis  in  the  female  are  most  commonly  observed.    Exceptional 
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complications  include  disease  of  the  liver,  lungs,  eyes  and  ears,  and  nervous 
system. 

Symptomatic  ParotitiB*^The  onset  of  a  parotitis  during  the  course 
of  one  of  the  specific  infectious  fevers  is  characterized  by  a  fresh  accession 
of  fever,  or  of  aggravation  of  the  febrile  movement  already  present  Owing 
to  the  asthenic  condition  of  the  patient,  subjective  symptoms  pointing  to 
the  parotid  gland  as  a  seat  of  inflammation  are  not  prominent,  so  that  the 
swelling  is  usually  the  first  evidence  of  a  local  lesion.  It  is  very  common 
for  the  inflamed  gland  to  undergo  suppuration,  though  some  cases  end  in 
resolution.  If  the  resulting  abscess  is  not  evacuated  promptly,  serious 
consequences  may  ensue  by  reason  of  the  burrowing  of  pus.  It  is  always  a 
serious  aflTection,  but  it  is  to  be  dreaded  much  more  when  it  occurs  during 
the  height  of  the  primary  disease  than  during  the  stage  of  convalescence. 

Di8€oloratiou8  of  the  Skin. 

A  study  of  the  many  skin-lesions  and  the  diseases  of  which  they  are 
suggestive  involv^es  the  entire  domain  of  dermatology,  and  hence  is  out 
of  place  in  a  work  on  general  medical  diagnosis.  It  will  suffice  our  present 
purpose  if  only  those  alterations  in  tlie  appearance  of  the  skin  having  rela- 
tion  to  general  medical  disorders  be  here  considered.  Symptoms  bearing 
upon  alterations  in  color  may  first  be  considered  in  this  connection. 

Calor  of  the  Skin, — Physiologically,  the  color  of  the  skin  shows 
important  relation  to  age,  occupation  and  habits,  and  to  the  individual.  In- 
fants exhibit  delicate,  soft,  pale- pink  skin.  With  increasing  years  this 
characteristic  is  lost.  Finally,  in  old  age,  a  muddy  pale, — it  might  be  called 
bordering  on  tlie  sallow  or  ashy. — is  manifested.  This  aging  of  the  skin  is 
influenced  to  a  considerable  extent  by  the  individuars  mode  of  life  and  his 
ability  to  resist  the  ravages  of  time.  Persons  of  poor  constitution  exhibit 
early  in  life  a  cutaneous  appearance  which  would  be  more  appropriate  in 
those  many  years  their  senior.  Blondes,  as  a  rule,  preserve  their  youthful 
color  to  a  much  later  period  of  life  than  do  brunettes. 

Exposure  to  wind  and  sun  produces  the  well-known  changes  of  **  tan  " 
and  '*  sunburn."  As  to  which  of  these  changes  is  manifested,  much  will 
depend  upon  the  idiosyncrasies  of  the  individual  ;  for  some  persons,  under 
the  influence  of  an  out-of-door  life,  assume  a  browned  appearance,  while 
with  others  the  skin  takes  on  a  bright  redness.  Of  course,  severe  and 
acute  exposure  to  the  sun's  rays  will  produce  sunburn  in  any  case.  The 
severity  of  the  phenomena  will  vary  according  to  the  susceptibility  of  the 
patient's  skin. 

The  discoloratjons  resulting  from  exposure  to  wind  and  storm,  as  ex- 
hibited in  those  following  an  out-of-door  occupation,  is  well  known  to  all. 
They  may  at  times  be  so  intense  as  to  be  suggestive  of  pathological  changes. 
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Error  from  this  cause  may  be  safeguarded  by  comparison  with  the  portions 
of  the  cutaneous  surface  covered  by  the  clothing. 

There  is  no  normal  standard  of  color  for  the  skin.  We  are  all  aware 
of  the  many  types  of  complexion,  and  the  divisions  of  individuals  into 
blondes  and  brunettes,  and  of  the  various  grades  of  these.  We  know,  too, 
that  complexion  types  are  prone  to  run  in  families.  The  pronounced 
'*  fairness  "  of  the  complexion  of  some  individuals  might  well  be  suggestive 
of  anaemia  were  it  not  that  the  normal  redness  of  the  mucous  membranes 
indicated  otherwise;  and  the  dark,  almost  brown  skin  of  pronounced  bru- 
nettes arouses  thoughts  of  a  Latin-American  extraction. 

Pathologically,  the  skin  may  be 

a.  Abnormally  pale  (color  decreased). 

b.  Abnormally  red  (color  increased). 

c.  Discolored  (alterations  in  color). 

(a)  Pallor  of  the  Skin. — Pallor  of  the  skin  may  be  of  short  or  long 
duration.  Evanescent  pallor  is  a  common  attendant  upon  depressing 
emotions  and  the  onset  of  certain  acute  symptoms  and  illnesses.  The 
readiness  with  which  pallor  appears  under  these  circumstances  depends  in 
great  measure  upon  the  individual's  idiosyncrasies.  Thus  very  slight 
fright,  grief,  the  receipt  of  unexpected  bad  news,  is  sufficient  cause  for  the 
supervention  of  a  pallor  which  may  in  some  cases  be  well-described  as 
"  deathly."  In  the  same  way  the  skin  may  become  pale  and  the  surface  of 
the  body  cold  under  the  influence  of  syncope,  abdominal  pain,  nausea,  and 
the  vascular  neuroses.  In  the  condition  last-named  the  pallor  is  not  infre- 
quently localized,  e,g,,  to  the  arms  and  hands  in  the  acro-neuroses  (aero- 
paraesthesiae). 

Pallor  which  comes  on  suddenly,  and  persists,  especially  if,  as  is 
practically  always  the  case,  it  is  attended  by  symptoms  of  collapse,  is  in- 
dicative of  haemorrhage.  It  thus  constitutes  an  important  indication  of  rup- 
tured tubal  pregnancy,  ruptured  aneurysm,  intestinal  or  gastric  perforation, 
and  intra-gastric  and  intra-intestinal  bleeding. 

Pallor  of  gradual  onset  is  certain  evidence  of  bad  health.  In  fact, 
it  is  an  almost  invariable  attendant  upon  all  chronic  illnesses  excepting 
those  of  the  nervous  system.  When  of  a  severe  grade  it  is  suggestive  of 
one  of  the  forms  of  anaemia,  or  of  a  diathetic  disorder.  In  any  event,  it  is 
the  direct  result  of  diminution  in  the  coloring  and  corpuscular  elements  of 
the  blood.  The  anaemias  which  are  attended  by  the  most  pronounced  pal- 
lor include  chlorosis,  pernicious  anaemia  and  leucocythaemia.  In  chlorosis, 
the  pallor  is  commonly  described  as  possessed  of  a  greenish  hue  ;  in  per- 
nicious an<L»mia,  as  of  a  lemon-yellow  ;  it  has  also  been  described  as  a  straw- 
color.  In  chronic  Bright's  disease  the  skin  ofttimes  assumes  a  waxy  ap- 
pearance, due  to  the  combination  of  anaemia  with  oedema.  In  cancerous 
cachexia,  the  pallor  presents  a  yellowish  tinge.     Notwithstanding  the  gen- 
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eral  acceptance  of  these  characteristics  of  individual   conditions,  positive 
reliance  must  not  be  placed  upon  them  as  diagnostic.     They  are  simply 

suggestive. 

The  pallor  of  general  ilUhealth.  as  in  tuberculosis,  has  no  special 
characteristics.  It  has  the  same  features  as  those  presented  by  a  run-do wti 
state  from  any  cause,  as  from  deficient  aeration,  malnutrition,  etc. 

(d)  Increased  Redness  of  the  Skin,— A  ph}siological  hypera^mia 
of  the  face  may  occur  in  some  individuals  as  the  result  of  emotional  causes, 
especially  from  anger  In  the  peculiarly  sensitive  it  may  give  rise  to  posi- 
tive discomfort,  and  may  then  be  regarded  as  pathological. 

In  chronic  ill-health  the  vaso-motor  mechanism  may  be  so  unstable 
as  to  give  rise  to  various  circumscribed  flushes  under  slight  provocation. 
Thus  we  have  the  "blush**  of  the  cheeks  in  some  cases  of  phthisis  (the 
hectic  flush),  the  red  cheeks  of  pneumonia,  the  flushed  face  of  cerebral  con- 
gestion, etc.  Some  individuals,  by  reason  of  their  dilated  capillaricii  and 
low  vascular  pressure,  exhibit  a  constant  florid  complexion. 

The  skin  may  present  changes  in  color  by  reason  of  general  and  local 
diseases.  Of  these,  a  yellowish  discoloration  is  known  as  jaundice,  and  is 
dependent  upon  a  staining  of  the  tissue  by  bile.  In  mild  cases,  a  yellowish 
tinge  only  is  visible.  In  the  more  severe  cases  the  discoloration  is  intense, 
and  may  in  the  aggravated  cases  assume  a  greenish  hue.  With  the  jaun- 
diced hue  of  the  surface  of  the  body  are  associated  other  symptoms,  some 
dependent  upon  tissue-staining,  and  others  upon  cholietnia.  The  mucous 
membranes  throughout  the  body  take  on  a  yellowish  stain.  This  is  best 
shown  in  the  eyes  (the  conjunctiva;),  the  white  portion  of  which  becomes 
more  or  less  yellow,  and,  very  early  in  the  case,  beneath  the  tongue.  The 
staining  of  mucous  membrane  may  be  obscured  because  of  the  natural  red- 
ness of  the  parts.  In  the  case  of  the  inner  surface  of  the  lips,  this  obstacle 
to  the  recognition  of  the  symptom  may  be  overcome  by  pressing  a  glass 
slide  against  the  mucous  membrane,  thus  rendering  it  anaemic,  and  enabling 
the  yellowish  discoloration  to  become  evident.  The  various  secretions  and 
excretions  of  the  body  likewise  become  bile-stained.  This  is  shown  espe- 
cially  in  the  lachrymal  secretion,  the  saliva  and  the  urine.  In  obstructive 
jaundice  the  discharge  of  bile  into  the  intestinal  tract  is  prev^ented,  and  the 
faeces  present  a  pale  or  ashy  color.  As  a  result  of  the  chol^mia  there  is 
ofttimes  a  general  itching  of  the  skin,  slow  pulse  (sometimes  as  slow  as  30 
per  minute),  delirium  and  coma.  These  latter  symptoms  are  observed 
only  in  severe  cases.  In  addition  to  the  general  pruritus  without  eruption, 
there  may  be,  as  additional  skin  symptoms,  urticaria,  boils,  herpes  and 
lichen  ;  ha-morrhages  may  be  associated  with  the  different  types  of  jaundice, 
not  only  from  the  mucous  membranes,  but  also  in  the  subcutaneous  struc- 
tures.    The  usual  mental  condition  is  one  of  depression. 

Jaundice  is  to  be  regarded  as  a  symptom,  and  not  as  a  disease.     A 
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classification  of  the  causes  capable  of  producing  it  is  not  readily  made ;  at 
least,  all  of  the  classifications  thus  far  proposed  have  not  been  satisfactory. 
Perhaps  a  division  of  the  cases  into  obstructive  and  non-obstructive  jaundice 
is  about  as  good  as  any.  Certainly  a  division  into  hepatogenous  and  luBnut- 
togenous  is  open  to  mQre  criticism.  Gioffredi  and  Semmola  divide  the  cases 
into  primary  and  secondary.  Under  the  former  heading  are  included 
(i)  Catarrhal  jaundice ;  (ii)  febrile  jaundice ;  (iii)  icterus  gravis ;  (iv)  emo- 
tional jaundice  ;  (v)  jaundice  of  the  new-born.  Under  secondary  cases  are 
included  (i)  Jaundice  due  to  infections ;  (ii)  jaundice  due  to  he()atic  dis- 
ease ;  (iii)  jaundice  dependent  upon  intrinsic  and  extrinsic  stenosis  of  the 
bile-ducts. 

Cases  of  obstructive  jaundice  may  be  further  divided,  according  to  the 
seat  of  the  obstruction,  into  two  classes  :  (i)  In  which  the  obstruttion  is 
within  the  tubes,  /.^.,  dependent  upon  swelling  of  the  walls  of  the  bile-ducts 
or  the  presence  of  foreign  bodies  within  their  lumen ;  and  (ii)  obstruction 
from  without,  as  from  pressure  of  tumors  or  enlarged  viscera.  The  most 
important  of  the  conditions  to  be  included  under  the  first  class  are  catarrhal 
jaundice  and  obstruction  of  the  common  duct  by  gall-stones. 

But  there  are  some  who  even  object  to  this  simple  classification,  for 
they  claim  that  biliary  obstruction  is  incapable  of  producing  jaundice  unless 
accompanied  by  disturbance  in  function  or  alteration  of  structure  of  the 
hepatic  cells. 

Cat€UThal  Jaundice. — This  is  dependent  upon  a  catarrhal  inflam- 
mation of  the  larger  bile-ducts,  which  finds  its  origin  in  an  extension  of  an 
inflammation  of  the  mucous  membrane  of  the  duodenum.  Hence,  the 
disease  is  generally  preceded  by  symptoms  of  gastro-irrtestinal' indigestion. 
These  include  loss  of  appetite,  nausea,  vomiting,  constipation  or  diarrhoea. 
Then  appears  the  jaundiced  hue  of  the  skin.  Usually  but  moderate  in 
degree,  the  discoloration  never  proceeds  to  the  olive-green  hue.  Such 
symptoms  as  pruritus,  slow  pulse,  xanthopsia,  etc.,  are  commonly  present. 
The  stools  are  of  ashy  hue  ;  the  urine  is  bile-stained.  The  liver  is  enlarged, 
sometimes  to  the  extent  of  two  or  three  finger-breadths  below  the  normal. 
There  may  be  some  local  pain ;  usually  the  liver  is  tender  on  pressure. 
Owing  to  the  obstruction  of  the  common  duct,  the  bile  is  dammed  up  in 
the  gall-bladder,  which  becomes  distended.  Catarrhal  jaundice  usually 
runs  a  course  of  two  or  three  weeks.  The  first  evidence  that  the  obstruc- 
tion has  been  relieved  is  found  in  the  return  of  bile  to  the  intestines,  as 
shown  by  the  dark  color  of  the  stools.  A  considerable  time  elapses,  how- 
ever, before  the  last  remnant  of  bile-staining  of  the  tissue  disappears. 

The  diagnosis  of  catarrhal  jaundice  is  based  upon  the  appearance  of 
jaundice  after  a  period  of  gastro-duodenal  indigestion.  The  absence  of 
bile  from  the  faeces  is  an  important  diagnostic  symptom.  It  is  also  impor- 
tant that  the  physician  exclude  the  possibility  of  the  existence  of  any  of  the 
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other  diseases  of  the  liver  capable  of  giving  rise  to  jaundice,  especially  of 

cholelithiasis. 

Although  jaundice  is  a  frequent  symptom  of  galt-stofits,  it  is  so  often 
absent  as  to  lose  all  value  as  a  diagnostic  symptom.  It  can  never  arise 
from  this  cause  unless  the  calculus  is  obstructing  the  common  duct,  in 
which  case  symptoms  of  far  greater  importance  will  be  present. 

Some  few  cases  o(  jaundke  af  the  nciv-born  are  obstructive.  The 
lesion  in  these  cases  consists  of  an  occlusion  of  the  common  duct  by  a 
plug  of  mucus  (Virchow).  In  such  cases  the  symptoms  disappear  in  a 
week  or  two.  Other  cases  are  undoubtedly  dependent  upon  greater 
destruction  of  blood-corpuscles  than  can  be  taken  care  of  by  the  liver. 
These  likewise  offer  a  favorable  prognosis.  Serious  and  even  fatal  causes 
of  this  condition  in  the  new^-bom  are  absence  of  the  hepatic  or  common 
duct,  hepatic  syphilis,  and  septic  inflammation  of  the  umbilical  vein. 

The  various  lesions  w^hich,  by  exerting  pressure  upon  the  duct  from 
without,  and  thus  obstructing  its  lomen,  include  aneurj^sm  of  the  aorta,  and 
hepatic  or  mesenteric  arteries,  cancer  of  the  liver  (the  jaundice  in  this  case 
being  painless),  malignant  disease  of  the  pancreas  or  right  kidney,  hepatic 
abscess,  lymphadenoma,  pregnancy  (occasionally),  and  abdominal  tumors 
generally. 

Cases  of  non-obstructive  jaundice  are  commonly  spoken  of  as  toxaemic 
or  hsematogenous.  They  include  those  of  malarial  fevers,  acute  yellow^ 
atrophy  of  the  liver,  pyemic  affections,  pernicious  fevers,  yellow^  fever, 
WeiTs  disease,  snake  poisons,  and  poisoning  by  phosphorus,  antimony^ 
copper  and  mercury. 

Acute  Febrile  Jaundice,— Under  tliis  title  have  been  included  sev- 
eral affections  which,  in  the  present  state  of  our  knowledge,  cannot  be 
differentiated.  For  the  present,  then,  the  term  acute  febrile  jaundice 
must  be  regarded  as  being  generic.  Clinically,  we  may  easily  recognize 
benign  and  grave  cases.  There  is  an  intermediate  group  presenting  features 
simulating  the  extremes.  The  symptoms  of  acute  febrile  jaundice  vary 
greatly,  according  to  the  severity  of  the  case.  Possibly  it  would  be  better 
to  say  according  to  the  severity  and  nature  of  the  infection  or  intoxication- 
It  is  ushered  in  with  prodromal  symptoms  of  a  general  character,  but  the 
important  feature  is  fever,  which,  in  severe  cases,  may  attain  the  height 
of  104**  F.  There  may  also  be  epistaxis,  intestinal  haemorrhages,  and 
great  prostration.  The  jaundice  is  one  of  the  earlier  features.  Biliary 
coloring-matter  is  found  in  the  urine  ;  the  stools,  how^ever,  contain  the 
usual  quantity  of  bile.  Physical  examination  shows  moderate  enlargement 
of  the  liver.  In  mild  cases  the  fever  disappears  with  the  outbreak  of 
the  jaundice.  In  the  benign  cases  there  are  no  symptoms  of  choliemia, 
hence  the  general  condition  of  the  patient  is  good.  Such  cases  make  a 
recovery  in  the  course  of  two  or  three  weeks.     In  the  grave  cases,  h.'em- 
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orrhages   become   a   prominent   symptom,    delirium    sets   in,  and    death 
follows. 

In  the  early  stages  of  the  disease  the  urinary  secretion  and  the  urea 
percentage  are  diminished.  With  improvement  of  the  patient  the  quan- 
tity of  urine  becomes  increased,  and  the  urea  percentage  is  above  normal. 
Chauffard  has  referred  to  these  phenomena  as  polyuric  and  nitrogenous 
crises, 

Weil's  disease  seems  to  be  but  a  type  of  acute  febrile  jaundice.  It  is 
characterized  by  a  febrile  icterus  exhibiting  a  tendency  to  relapse. 

ESmotional  Icterus. — The  nature  of  jaundice  arising  from  emotional 
causes  is  an  unsolved  problem.  As  a  matter  of  observation,  it  may  be 
stated  that  the  jaundice  appears  within  a  very  short  time  after  the  exciting 
cause.  It  is  not  attended  by  gastro-intestinal  disturbances,  and  there  is  no 
alteration  in  the  color  of  the  stools.  Most  cases  recover  in  the  course  of 
four  or  five  days. 

Bronze  or  brown  discoloration  of  the  skin,  diffuse  or  in  patches, 
may  be  observed  in  Addison's  disease  (of  which  it  is  the  important  diag- 
nostic symptom),  arsenical  poisoning,  diabetes,  exophthalmic  goitre,  me- 
lanotic liver,  pregnancy,  syphilis,  freckles  and  rheumatoid  arthrititis. 

Addison's  Disease. — The  prominent  clinical  features  of  Addison's 
disease  are  two  in  number,  namely,  the  generalized  bronzing  of  the  skin 
and  the  progressive  asthenia.  The  discoloration  of  the  skin  is  usually 
the  first  symptom  noticed.  Occasionally  it  is  deferred  until  the  disease 
is  well  advanced.  In  intensity  it  may  vary  all  the  way  from  a  brown- 
ish-yellow to  a  deep  bronze,  bordering  almost  on  the  black.  It  appears 
first  by  preference  on  parts  of  the  body  which  are  apt  to  take  on  pigment 
under  other  circumstances,  as  the  nipples,  the  genitals,  and  parts  exposed 
to  pressure  and  friction  of  the  clothing.  When  the  pigmentation  occurs 
in  patches,  there  is  no  well-defined  line  of  demarcation.  The  mucous 
membrane  of  the  mouth  exhibits  dark-bluish  patches,  to  which  refer- 
ence was  made  when .  speaking  of  symptoms  of  the  mouth.  The  as- 
thenia, however,  is  the  symptom  which  gives  the  patient  the  most  con- 
cern, and  the  one  demanding  relief.  Fainting  attacks  are  common  ;  indeed, 
notwithstanding  the  good  outward  appearance  of  the  patient,  he  may  be 
obliged  to  keep  in  bed  from  sheer  exhaustion.  The  heart's  action  is  in 
keeping  with  the  general  weakness.  Death  usually  results  from  the  ex- 
haustion, the  patient  dying  in  delirium. 

The  prognosis  of  Addison's  disease  is  invariably  unfavorable.  A  fatal 
result  generally  follows  within  a  year,  though  life  has  exceptionally  been 
prolonged  for  a  number  of  years.  Patients  with  Addison's  disease  are 
especially  susceptible  to  tubercular  infection. 

Arsenical  Poisoning. — Arsenic,  wlicn  given  medicinally  for  a  pro- 
longed  period,  is  very  liable   to  produce  pigmentation  of  the  skin.      Espe- 
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dally  is  this  accident  liable  to  happen  in  cases  of  chorea,  pernicious  anaemia, 
and  other  diseases  which  are  now  treated,  according  to  orthodox  methods, 
by  the  administration  of  arsenic  to  the  verge  of  tolerance.  The  history  of 
the  case  establishes  the  diagnosis. 

Pregncuicy. — Pigmentation  during  pregnancy  is  observed  especially 
about  the  nipples  and  along  the  linea  alba,  and  about  the  genitalia.  It  is 
regarded  as  one  of  the  symptoms  upon  which  a  diagnosis  of  pregnancy  may 
be  based. 

Syphilis. — A  persistent  pigmentation  of  the  skin  in  parts  which  have 
been  the  seat  of  eruptions  or  ulcerations  is  one  of  the  features  of  syphilis. 

Vagabond's  Disease. — This  is  a  condition  described  by  Greenhow, 
and  consists  of  a  pigmentation  of  the  skin  through  result  of  exposure  to 
the  sun  and  vicissitudes  of  weather,  and  the  irritation  of  vermin  and  dirt 

Symptomatic  Pigmentation  of  the  Skin. — ^A  number  of  diseases 
presenting  well-defined  symptomatologies  may  be  attended  by  pigmentation 
of  the  skin,  especially  in  blotches.  Among  these  diseases  are  exophthal- 
mic goitre,  arthritis  deformans,  and  melanosarcoma. 

Of  the  eruptions  of  the  skin,  the  province  of  the  present  work  pre- 
cludes the  possibility  of  considering  only  those  of  the  exanthemata,  namely, 
measles,  scarlatina,  rotheln  and  variola.  The  eruptions  of  these  diseases 
have  been  fully  studied  in  the  paragraphs  dealing  with  these  several  affec- 
tions, and  to  them  the  reader  is  referred  for  information. 


CHAPTER  XVIII. 
THE  NERVOUS  SYSTEM. 

It  is  in  the  clinical  investigation  of  diseases  of  the  nervous  system  that 
the  careful  weighing  of  all  the  symptoms,  together  with  a  consideration  of 
all  facts  pertaining  to  the  medical  history  of  the  patient,  will  be  found  espe- 
cially important.  Here,  more  than  in  any  other  class  of  affections,  it  is 
difficult  to  make  diagnoses  by  empirical  methods.  It  is  essential  that  each 
individual  phenomenon  of  the  disease  under  investigation  be  carefully  ana- 
lyzed. Unfortunately,  physical  examination,  valuable  as  it  is,  aids  us  less 
in  the  study  of  nervous  than  of  any  other  class  of  diseases.  We  must  de- 
pend, in  very  many  instances,  upon  the  symptoms  as  given  us  by  the 
patient.  Fortunately,  these  symptoms  are  usually  presented  in  groups 
having  well-marked  associations,  so  that  the  experienced  are  not  likely  to 
be  deceived  by  inaccuracies. 

Diseases  of  the  nervous  system  include  organic  and  functional  de- 
rangements of 

a.  The  brain. 

b.  The  spinal  cord. 

c.  The  peripheral  nerves  (including  the  cranial  and  spinal  nerves). 

d.  Any  two  or  all  three  of  the  above. 

Disease  of  these  may  produce  disturbance  of  functions  relating  to 

a.  The  mind. 

b.  Motor  power. 

c.  Sensation. 

Clinical  Study  of  Motor  Symptoms. 

The  motor  functions  may  be  disturbed  in  the  direction  of  excess,  di- 
minution, or  alteration. 

I.  Under  diminution  of  motor  power  we  include  paralysis,  which 
may  be  localized  or  general,  partial  or  complete. 

II.  Under  excess,  convulsions,  spasms,  contractures,  tremor,  tic, 
chorea,  fibrillation,  and  associated  movements. 

III.  Under  alteration,  disturbances  of  co-ordination,  eg,,  ataxia. 
Paralysis.— By  this  term  is  meant  the  loss  of  the  ability  to  move 

a  part  by  reason  of  a  lesion  of  the  motor  nervous  apparatus.  Inability  to 
move  a  limb  because  of  anchylosis  or  inflammation  of  joints,  local  inflam- 
matory conditions,  or  painful  affections  of  any  kind,  must  not  be  regarded 
as  paralysis,  for  in  these  the  power  of  voluntarily  contracting  the  muscles 
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is  ynimpaired  ;  but  the  patient  refrains  from  exerting  it  because  of  the  in- 
utihty  of  the  effort,  or  because  of  the  pain  occasioned  thereby.  It  may 
seem  unnecessary  to  impress  upon  the  reader  the  possibilit)'  of  mistaking 
these  conditions  interfering  with  motor  functions,  but  I  can  assure  him  that 
it  is  by  no  means  uncommon  for  patients  to  state  an  inability  to  move  a 
part,  designating  the  loss  of  function  as  **  paralysis/'  the  physician  not  dis- 
covering the  error  until  he  proceeds  with  his  physical  examination  of  the 
diseased  part. 

The  term  paresis  was  formerly  much  in  vogue  to  indicate  a  loss  of 
power  not  amounting  to  absolute  paralysis.  It  is  an  unfortunate  one, 
inasmuch  as  it  is  in  common  use  as  applied  to  a  form  of  insanity  known  as 
'' gtncra/ paralysis  0/  the  insane.''  Owing  to  the  liability  to  confusion,  it  is 
better  to  speak  of  *'  partial  **  or  **  incomplete  paralysis ^  or  of  **  a  paretic  con- 
dition'' 

Another  use  for  the  term  **  paresis  "  has  been  found  in  a  condition  of 
muscular  exhaustion.  The  muscle  is  capable  of  acting  apparently  with  its 
normal  vigor  for  a  limited  time,  but  soon  becomes  exhausted.  Such  a  con- 
dition is  not  uncommon  during  the  early  stages  of  many  chronic  organic 
affections  of  the  nervous  system.  Thus  I  have  noted  a  tiring  readily  on 
walking,  in  progressive  bulbar  paralysis,  at  a  time  in  the  course  of  the  disease 
when  it  was  believed  that  the  patient  was  simply  *'  run -down,"  and  **  could 
walk  readily  enough  when  starting  off",  but  soon  exhibited  irregularities  in 
gait"  in  paraplegias  of  various  t\pes. 

In  every  case  of  paralysis  the  following  points  should  be  investigated : 
The  mode  of  onset  of  the  paralysis,  with  the  associated  symptoms. 
The  distribution  of  the  paralysis. 

Its  association  with   rigidities,  muscular  atrophy,  and  sensory  dis- 
turbances. 
The  electrical  reactions  of  the  paralyzed  muscles. 
According  to  its  distribution,  paralysis  is  designated 

Bemiplegia,  when  it  involves  one  lateral  half  of  the  body. 

Paraplegia,  when  it  involves  the  lower  extremities. 

Hemiparaplegia,  when  it  involves  one  lower  extreo^ity. 

Monoplegia,  when  it  is  limited  to  one  limb  or  to  a  group  of  muscles. 

Multiple^  when  involving  t^vo  or  more  dissociated  parts. 

Alternate  hemiplegia,  when  it  involves  the  leg  and  arm  of  one  side 
and  the  face  or  eye- muscles  on  the  other. 

The  term  diplegia  in  its  strictest  sense  means  a  paralysis  of  two  ex- 
tremities without  involvement  of  the  muscles  of  the  trunk.  Clinically,  it  is 
hardly  ever  used  with  this  meaning.  Thus  we  speak  of  a  '*  cerebral  di- 
plegia*' referring  to  a  double  hemiplegia  :  diplegia  brachialis,  meaning 
a  paralysis  of  both  arms ;  and  "diplegia  facialis/'  meaning  a  paralysis  of 
both  sides  of  the  face, 
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The  clinical  investigation  of  paralysis  includes  an  inspection  of  the  af- 
fected parts  while  at  rest  or  during  attempts  at  voluntary  motion  ;  the  re- 
sistance by  the  patient  of  passive  movements  made  by  the  physician  ;  and 
the  use  of  dynamometers. 

Simple  inspection  with  the  affected  parts  at  rest  is  often  sufficient  to 
discover  the  presence  of  paralysis  of  the  muscles  of  the  face  and  eye. 

Inspection  of  the  paralyzed  parts  during  attempts  at  voluntary  motion 
is  useful  in  loss  of  power  of  any  portion  of  the  body,  but  is  especially  im- 
portant in  cases  with  paralysis  of  the  lower  extremities  when  the  patient 
attempts  to  walk. 

The  ability  of  the  patient  to  resist  passive  movements  gives  important 
information  as  to  the  condition  of  the  muscles  moving  certain  joints,  but 
especially  the  knees,  hips,  elbows  and  shoulders. 

The  dynamometer  is  especially  applicable  in  determining  the  motor 
power  of  the  hands.  Modifications  of  the  instrument  may  be  employed  in 
determining  the  existence  of  paralysis  in  numerous  other  portions  of  the 
body.     Dynamometers  are  merely  a  convenience,  not  a  necessity,  in  the 

Fig.  184. 


Dynamometer. 

recognition  of  loss  of  power.  Their  especial  value  is  found  in  enabling  one 
to  make  comparisons  of  the  strength  of  paralyzed  muscles  from  time  to 
time.  The  one  in  most  common  use  is  that  illustrated  in  the  cut  (Fig.  184). 
It  is  used  solely  for  estimating  the  grasp  of  the  hand.  Many  of  these  in- 
struments are  furnished  with  inner  and  outer  scales.  To  place  any  definite 
value  on  the  readings  of  dynamometers  is  liable  to  lead  to  error,  as  these 
instruments  are  not  accurately  calibrated.  To  say,  therefore,  that  the  pa- 
tient is  capable  of  exerting  so  many  pounds  of  force,  as  shown  by  the  dy- 
namometer, is  wrong,  while  it  is  perfectly  admissible  to  say  that  he  is  capa- 
ble of  exerting  that  many  degrees  of  force.  The  readings  of  dynamometers 
varying  thus,  physicians  are  obliged  to  learn  to  appreciate  the  value  of  the 
instruments  to  which  they  have  been  accustomed. 

There  can  hardly  be  said  to  exist  a  normal  standard  of  strength.  In  all 
cases  one  must  bo  guided  by  comparing  healthy  with  diseased  parts.  I  find 
that,  with  the  dynamometer  which  I  use,  healthy  individuals  are  capable  of 
registering  all  the  way  from  fifty-five  to  one  hundred  and  thirty-five  degrees 
of*  force, — reading  by  the   outer  scale.     The  grasps  of  the  two  hands  are 
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practically  always  found  to  differ  The  right  hand  is  usually  the  stronger 
by  from  ten  to  fifteen  degrees.  In  ambidextrous  individuals  there  may  be 
no  such  differences,  and  in  those  actually  left-handed  the  balance  of  power 
is  in  favor  of  that  side.  In  using  the  dynamometer,  care  must  be  observed 
that  only  the  grasping  power  of  the  hand  is  exercised.  The  patient  must 
not  be  permitted  to  lay  the  hand  on  some  support  or  to  swing  the  arm,  in 
order  to  gain  power.  For  the  purpose  of  estimating  the  strength  of  the 
calf-muscles,  the  |>eronci,  the  anterior  tibial  group,  the  quadriceps  extensors, 
the  biceps,  and  numerous  other  muscles,  special  forms  of  mechanical  con- 
tri%^ances  have  been  designed.  They  are  useful  merely  for  the  purpose  of 
making  clinical  records  complete.  The  most  practical  method  of  estimating 
loss  of  power  in  individual  muscles  is  by  resistance  to  passive  motion.  For 
example,  to  estimate  the  strength  of  the  biceps,  the  physician  extends  the 
arm  at  the  elbow,  while  the  patient  resists. 

The  determination  of  the  presence  of  paralysis  of  one  or  both  lower 
extremities,  excepting  in  those  in  which  the  loss  of  power  is  absolute  and 
permits  of  00  motion  whatever  in  the  affected  part,  is  best  made  by 
inapectlon  of  the  patient  during  the  act  of  walking.  Not  only  may 
the  presence  of  paralysis  be  thus  discovered,  but  peculiarities  in  the  gait 
often  determine  the  variety. 

In  hemiplegia  the  affected  leg  is  dragged  after  the  other  one  has 
advanced,  or  is  swung  around  in  a  semicircle  when  advanced.  The  latter 
applies  to  hemiplegia  of  organic  origin  only,  for  in  hysterical  hemiplegia 
the  affected  extremity  is  dragged  directly  forwards. 

In  paraplegia  the  gait  will  var>'  according  to  the  associated  phenom- 
ena.  When  associated  with  rigidity  of  the  paralyzed  parts  (Bpastic  para- 
plegia), the  limbs  move  as  in  one  piece ;  the  toes  scrape  the  ground  ; 
owing  to  the  adductor  spasm,  the  limbs  are  drawn  in  front  of  each  other, 
or  the  toe  of  the  advancing  foot  catches  in  the  heel  of  the  one  in  front. 
This  gait  is  sometimes  referred  to  as  **^ Cross-legged  progression."  A 
variety  of  this  gait  is  the  "'  hopping  gait,"  in  which,  because  of  the  tension 
on  the  tendo-Achilles  when  the  weight  of  the  body  is  sustained  by  it, 
there  occur  clonic  spasms  of  the  calf-muscles  (ankle-clonus). 

Wlien  paraplegia  is  associated  with  flaccidity  of  the  affected  muscles, 
as  in  acute  poliomyelitis  anterior,  progressive  muscular  atrophy,  and  mul- 
tiple neuritis,  peculiarities  varying  with  the  distribution  of  the  paralysis  and 
the  associated  deformities  will  be  observed.  If,  as  in  multiple  neuritis  from 
alcoholic  excesses,  there  is  weakness  or  loss  of  power  of  the  anterior  tibial 
group  of  muscles,  the  patient  is  unable  to  perform  dorsal  flexion  of  the 
feet ;  hence,  when  walking,  the  feet  droop,  and  the  patient,  in  his  efforts 
to  make  them  clear  the  ground,  lifts  them  high  by  making  unusual  I1exii)n 
of  the  knee  and  hip.  In  other  w^ords,  it  is  a  high-stepping  gait  With 
dropped  feet. 
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is  brought  into  a  position  of  dorsal  flexion,  and  this  position  it  maintains 
until  it  touches  the  floor  again,  which  it  does  heel  first,  the  sole  of  the  heel 
following  with  a  sort  of  thump.  All  the  movements  of  locomotion  are 
of  a  jerking  character.  Sometimes,  in  making  a  step,  the  patient  lifts  the 
foot  much  higher  than  necessary,  not  being  able  to  judge  distances  cor- 
rectly. 

In  Friidrdch' s  ataxia  the  inco-ordination  is,  in  part,  like  that  of  loco- 
motor ataxia  as  above  described,  and  in  part  a  reeling  motion,  like  that  of 
alcoholic  intoxication. 

In  cerebellar  disease  we  have  an  inco-ordination  which  is  strictly  of  a 
reeling  character. 

In  the  remarks  that  will  follow,  frequent  reference  will  be  made  to 

Fig.  185. 


Diagram  of  a  reflex  loop.     M^  Motor,  and  .V,  Sensor)-  pathways. 

the  various  reflexes.  It  is  in  order,  therefore,  to  digress  from  our  present 
subject, — paralysis, — and  describe  these  phenomena,  and  give  in  some 
detail  the  lessons  to  be  derived  from  their  alterations  in  disease. 

The  Reflexes.— An  examination  of  the  various  reflexes  is  a  very  im- 
portant routine  measure  in  all  cases. 

The  reflexes  are  divided  into 

1 .  The  superficial  or  cutaneous  reflexes,  and 

2.  The  deep  or  tendinous  reflexes. 

The  superficial  reflexes  are  certain  reflex  movements  produced  in  re- 
sponse to  irritation  excited  in  definite  areas  of  the  body.  The  value  of  the 
reflexes  lies  in  the  fact  that  their  presence  proves  conclusively  that  the  in- 
tegrity of  the  corresponding  reflex  arc  is  intact.  This  reflex  arc,  as  illus- 
trated in  the  accompanying  figure,  consists  of  the  motor  and  sensory  fibres 
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of  the  peripheral  nerve,  the  anterior  and  posterior  nerve-roots,  the  anterior 
cornua,  and  the  posterior  root  zones.  Any  break  of  continuity  in  this 
path  destroys  the  integrity  of  the  arc,  and  the  reflex  movement  is  prevented 
when  the  proper  irritation  is  applied. 

The  superficial  reflexes  are  as  follows  :  Plantar,  gluteal,  cremaster, 
abdominal,  epigastric,  scapular,  and  erector  spinae. 

The  plantar  reflex  is  excited  by  irritation  of  the  sole  of  the  foot, 
which  produces  movements  of  the  foot  and  toes.  Its  presence  depends 
upon  the  integrity  of  the  reflex  arcs  from  the  fifth  lumbar  to  the  second 
sacral  segments. 

Of  late  much  attention  has  been  paid  to  a  modification  of  the  plantar 
reflex,  known  as  Babinski's  sign.  When,  in  infants,  irritation  is  applied  to 
the  sole  of  the  feet,  there  is  dorsal  flexion  of  the  toes.  In  adults  the  same 
irritation  excites  plantar  flexion  of  the  same  parts.  When,  in  the  case  of 
organic  disease  of  the  lateral  tracts,  there  is  increase  of  the  superficial  re- 
flexes,— the  flexion  of  the  toes  in  response  to  irritation  of  the  soles  of  the 
feet, — the  resulting  movement  of  the  toes  is  dorsal  flexion  ;  in  other  words, 
the  reflex  reverts  to  the  infantile  type. 

The  gluteal  reflex  is  produced  by  irritation  of  the  skin  over  the  but- 
tock, which  produces  contraction  of  the  glutei.  It  depends  upon  the  integ- 
rity of  the  arcs  from  the  fourth  and  fifth  lumbar  segments. 

The  cremaster  reflex  is  produced  by  irritation  of  the  skin  on  the 
inside  of  the  thighs.  The  resulting  movement  is  sudden  retraction  of  the 
testicle  on  the  corresponding  side.  It  depends  upon  the  integrity  of  the  first 
to  the  third  lumbar  segments.  Care  must  be  taken,  in  examining  this  reflex, 
not  to  confuse  with  it  the  vermicular  movements  of  the  dartos.  When  well- 
marked,  the  cremaster  reflex  may  be  excited  by  slight  irritation  of  the  outer 
or  anterior  surface  of  the  thigh. 

The  abdominal  reflex  is  produced  by  irritation  of  the  skin  over  the 
side  of  the  abdomen  on  a  line  perpendicular  to  the  nipple.  The  result- 
ing movement  is  a  contraction  of  the  rectus  muscle  of  the  correspond- 
ing side.  It  depends  upon  the  integrity  of  the  eighth  to  the  twelfth  dorsal 
segments. 

The  epigastric  reflex  is  produced  by  irritation  of  the  side  of  the 
thorax  on  the  line  of  the  nipple.  The  resulting  movement  is  a  dimpling 
of  the  epigastrium.  Its  existence  depends  upon  the  integrity  of  the  reflex 
loops  from  the  fourth  to  the  eighth  dorsal  segments. 

The  scapular  reflex  is  produced  by  irritation  of  the  skin  between  the 
scapula,\  The  resulting  movement  is  contraction  of  certain  of  the  scapular 
muscles.  It  depends  upon  the  integrity  of  the  reflex  loops  of  the  fifth 
cervical  to  the  first  dorsal  segments. 

The  erector  spinsB  reflex  is  produced  by  irritation  of  the  skin  on 
either  side  of  the  spinous  processes. 
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The  tendon  reflexes  of  practical  value  arc  the  knee-jerk,  the  ankle- 

clonus,  and  the  triiCps-jcvk.  A  tendon  reflex  phenomenon  is  possible 
wherever  there  is  a  tendon  that  can  be  put  on  the  stretch  and  a  blow 
applied  to  it.  Of  the  tendon  reflexes^  the  one  known  as  the  knee-jerk  is 
the  most  important,  A  proper  ynderstanding  of  the  methods  by  which  it 
is  elicited  is  in  order  The  method  most  commonly  in  use  is  the  follow- 
ing :  The  patient  should  be  seated.  The  knees  should  be  bared.  Then 
the  leg  to  be  examined  should  be  thrown  over  its  fellow,  and  allowed  to 
hang  as  if  lifeless,  so  that  no  involuntary  rigidity  shall  be  permitted  to  in- 
terfere with  the  reaction.  Then  with  the  outer  ^<^%^  of  the  hand,  or  with  a 
percussion  hammer,  or  the  edge  of  the  ear^piece  of  a  stethoscope,  a  smart 
blow  should  be  applied  to  the  ligamentum  patella^r,  just  below  its  insertion 
into  the  patella;  when  in  health,  a  vigorous  contraction  of  the  quadriceps 
extensor  ensues,  and  the  foot  is  jerked  suddenly  upwards.  In  applying  the 
test,  baring  of  the  knees  is  absolutely  necessary  for  the  sake  of  accuracy  in 
observation  ;  especially  is  this  so  in  cases  in  which  the  blow  applied  through 
the  clothing  has  failed  to  elicit  a  response.      It  cannot  be  conclusively  stated 

Fig.  186. 


Taylor's  Percussion  Hunmcr. 

that  the  patellar  reflex  is  absent  in  any  given  case  unless  this  be  done. 
No  less  important  is  the  injunction  that  the  limb  examined  be  held  per- 
fectly limp  and  lifeless.  Frequently  have  I  seen  cases  in  which  the  patellar 
tendon  reflex  had  been  declared  to  be  absent  simply  because  the  precau- 
tion of  securing  perfect  relaxation  of  the  limb  had  been  neglected  There 
are  cases  in  which  this  is  a  difficult  matter,  owing  to  the  inability  of  the 
patient  to  fix  his  attention  away  from  the  operator's  movements.  In  such 
it  has  been  my  custom  to  adopt  the  device  first  suggested  by  Jendrassik,  to 
semi-flex  the  fingers,  hook  them  together,  and  exert  strong  traction.  While 
this  is  being  done,  the  blow  is  applied  to  the  ligamentum  patellae  as  before, 
when,  if  the  knee-jerk  be  present,  it  is  readily  elicited.  Any  other  volun- 
tary movement  made  by  the  patient  will  secure  the  same  object.  Thus, 
asking  the  patient  to  count  aloud,  or  to  look  into  vacancy  and  wink  rap- 
idly, and  while  the  physician  applies  the  blow  to  the  ligamentum  patella;, 
will  secure  a  response  as  readily  as  by  the  method  of  Jendrassik. 

In  ver\'  stout  persons  the  above  method  of  applying  the  patellar  reflex 
is  impracticable,  owing  to  their  inability  to  sit  with  legs  crossed.  In  such 
cases  the  patient  should  be  directed  to  sit  on  the  edge  of  a  table  or  desk, 
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with  the  legs  dangling  over.     A  blow  applied  to  tlie  ligamentum  patellae  ' 
as  in  the  previously-described  method,  produces  the  knee-jerk. 

Fig.  187. 


A  mcih^xl  of  obtaining  the  knee-jerk  with  the  patjctu  in  bed. 

Cases  will  frequently  occur  in  the  practice  of  ali  of  us  in  which  the 
paticnt*s  illness  is  of  such  a  nature  as  to  make  it  impossible  to  get  him  out 
of  bed  to  apply  one  of  the  above-described  tests.     We  may  then  resort  to 

Fig.  18S. 


Money's  method  of  obtaimiig  knee-jerk  with  palit'nt  in  bed. 


the  following  method,  first  suggested  by  Dr.  Angel   Money.     The  patient 
lying  on  his  back,  the  thigh  is  flexed  at  right  angles  with  the  body,  and 
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the  knee  at  nearly  a  right  angle  with  the  thigh  ;  the  foot  is  then  supported 
loosely  in  the  palm  of  the  operators  hand,  as  in  a  stirrup,  care  being  taken 
that  the  patient  exert  no  effort  to  maintain  the  limb  in  this  position.     A 


Fin.  189. 


Obtaining  the  knee-jerk  according  to  method  of  Jendrassik. 

blow  is  then  applied  to  the  ligamentum  patellae,  as  in  the  other  methods  of 
examination  ;  the  knee-jerk  then  takes  place. 

Fig,  190, 


ObCainiDg  the  ankle-dottus. 


The  ankle-clonus  is  produced  as  follows :  The  examiner  takes  the 
patient's  leg,  sopporting  the  hee!  on  his  knees  and  the  popliteal  space  with 
the  left  hand,  observing  care  that  the  limb  is  slightly  flexed  at  the  knee- 


joint.  Then  with  the  right  hand  applied  to  the  ball  of  the  foot,  that  mem- 
ber is  pushed  suddenly  upward,  maintaining  the  foot  in  dorsal  flexion,  and 
putting  the  tendo-Achilles  on  a  stretch*  If  the  ankle-clonus  is  present, 
there  appears  a  rhythmical  movement  of  the  foot,  which,  in  case  the  phe- 
nomenon is  at  all  well-marked,  continues  for  several  minutes,  or  until  the 
pressure  is  removed.  Unlike  the  patellar  reflex,  the  ankle*clonus  is  a 
pathological  condition. 

A  spurious  ankle-clonus  is  sometimes  observed.  It  must  not  be 
confounded  with  the  true  clonus  above  described.  It  consists  of  a  few 
abortive  and  irregular  oscillations.  It  is  found  in  hysteria,  neurasthenia  and 
malingering. 

The  front-tap  contraction  is  a  delicate  test  of  increased  myotatic 
irritabilit>\  To  produce  it,  the  leg  is  extended  at  the  knee,  tension  is 
brought  to  bear  upon  the  tendo-Achilles,  and  a  blow^  is  applied  to  the  tibia. 
If  it  is  present,  there  ensues  a  jerk  produced  by  contraction  of  the  calf- 
muscles. 

WestphaFs  paradoxical  contraction  is  the  persistent  spasm  of  a 
muscle  taking  place  when  its  origin  and  insertion  are  suddenly  approxi- 
mated. It  is  best  produced  in  the  peroneal  muscles  by  sudden  dorsal 
flexion  of  the  foot.      It  is  obscr\^ed  in  functional  nervous  diseases. 

Tendon  reflexes  may  also  be  obtained  in  other  parts  of  the  body  than 
the  legs.  Those  of  the  head  include  the  jaw-jerk  and  01ivo8tek*s  sign* 
To  elicit  the  jaw^-jerk,  the  patient  is  directed  to  hold  his  mouth  partly  open, 
and,  as  far  as  possible,  relaxed.  A  tongue-depressor  or  spoon- handle  is 
placed  upon  the  teeth  of  the  lower  jaw  with  slight  pressure,  and  a  sharp 
blow  is  applied  to  it  with  a  percussion  hammer.  This  will  cause  a  quick 
though  slight  upward  jerk  of  the  lower  jaw.  The  absence  of  this  reflex  is 
without  much  clinical  significance,  as  it  is  by  no  means  always  present  in 
health.  It  is  apt  to  be  excessive  in  neurasthenia  and  hysteria,  and  some- 
times in  patients  with  profound  coma. 

Ohvostek^S  sign  occurs  only  in  tetany.  It  is  really  a  periosteal  reflex. 
To  produce  it,  the  zygomatic  arch  just  in  front  of  the  ear  should  be  tapped 
with  a  percussion  hammer,  and  then  will  follow  a  series  of  sudden  twitch- 
ings  of  the  face,  especially  of  the  elevators  of  the  angles  of  the  lips  and  the 
muscies  of  the  eyelids.  It  may  also  be  elicited  by  striking  over  the  malar 
bone  or  the  infra-orbital  foramen. 

In  the  arms,  the  important  reflexes  are  those  referred  to  the  triceps, 
biceps,  and  supinator  tendons. 

The  triceps-jerk  is  produced  as  follows  :  The  patient  sits  with  arm 
flexed  at  somew^hat  of  an  obtuse  angle  at  the  elbow,  the  forearm  resting 
lightly  on  the  lap.  A  blow^,  applied  by  means  of  the  percussion  hammer 
to  the  triceps  tendon,  produces  the  elbow-jerk. 

To  obtain  the  bleeps  reflex,  the  arm  is  flexed  at  a  right  angle,  the 
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forearm  is  rested  upon  anything  which  may  happen  to  be  convenient,  the 
left  thumb  of  the  observer  is  then  placed  upon  the  biceps  tendon,  and  a  blow 
applied  with  the  percussion  hammen  A  distinct  jerk  of  the  forearm  will 
ensue  in  healthy  individuals. 

To  obtain  the  supinator  reflex,  a  blow  is  struck  on  the  radius,  just 
above  its  styloid  process. 

In  cases  of  paralysis  of  arm  with  marked  spasticity,  it  is  possible  to 
obtain  a  wrist-clonus  by  either  dorsal  flexion  or  extension  at  the  wrist, 
and  holding  the  hand  in  the  forced  position. 

The   reflexes  are  absent  in  any  lesion  impairing  the  integrity  of  the 
reflex  above  described.     We  therefore  find  them  absent  in 
Nerve  injuries. 
Neuritic  paralysis. 
Lesions  of  the  spinal  nerve-roots. 
Acute  anterior  poliomyelitis. 
The  tendon  reflexes  are  absent  in  the  above,  and,  in  addition,  in 
Locomotor  ataxia. 
Cerebellar  disease,  sometimes. 
Meningitis,  sometimes. 

In  the  earliest  stages  of  apoplectic  extrav^asations. 
The  cutaneous   reflexes  are  absent  or  diminished  and  the  tendon  re- 
flexes exaggerated  in 

Cerebral  lesions. 
Both  deep  and  superficial  reflexes  are  exaggerated  in 

Spinal -cord  lesions  involving  the  lateral  tracts  of  the  cord,  hence 
in  spastic  paraplegia,  ataxic  paraplegia,  disseminated  sclerosis^ 
some   cases  of  tumor   of  the  cord,  and  pachymeningitis  from 
Pott's  disease. 
In  neurasthenic  and  hysterical  conditions. 
Exhausting  diseases. 
Myoldeoia,— \"ery  frequently,  when  practising  percussion  of  the  chest 
in  persons  su fieri ng  from  phthisis  and  other  wasting  affections,  we  observe 
contractions  of  individual  muscular  strands  in  response  to  the  blow  of  the 
hammer.     This  phenomenon  is  known  as  myoidenia,  and  it  indicates  an 
undue  irritability  of  muscular  tissue.    It  has  no  diagnostic  significance  other 
tlian  its  presence  in  cases  in  which  the  muscles  are  undergoing  wasting. 

The  iireseiice  of  iiaralyMiM  indicates  a  lesion  in  the  pathway 
traversed  by  motor  impulses.  This  pathway  extends  through  the  brain, 
spinal  cord,  and  peripheral  ner\'es,  the  only  exception  to  this  statement 
being  those  subserving  motor  impulses  along  the  course  of  cranial  nerves. 

The  starting-point  of  motor  impulses  is  found  in  the  cerebral  convolu- 
tions bordering  on  the  fissure  of  Rolando,  known  as  the  cortical  motor 
areas.     The  fibres  originating   here  compose  part  of  the  white  matter  of 
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the  cerebrum.  They  converge  in  their  downward  course  until  they  reach 
the  internal  capsule,  at  which  place  they  become  quite  compact,  and  con- 
stitute the  anterior  two-thirds  of  the  posterior  limb  of  that  structure.  From 
the  internal  capsule  they  enter  the  corresponding  crus  cerebri,  of  which 
they  form  the  middle  two-fifths.  They  next  enter  the  pons,  after  emerging 
from  which  they  form  the  anterior  pyramids  of  the  medulla  oblongata.  At 
the  lower  end  of  the  medulla  there  occurs  an  incomplete  decussation  of 
the  motor  fibres,  the  majority  of  the  latter  crossing  to  the  opposite  side  and 
continuing  down  the  spinal  cord  in  the  posterior  portion  of  the  lateral 
columns.  We  call  this  bundle  of  fibres  the  crossed  pyramidal  tracts.  The 
fibres  which  do  not  decussate,  continue  down  the  spinal  cord,  occupying  a 
position  adjacent  to  the  anterior  median  fissure,  thus  forming  the  direct 
pyramidal  tracts  or  columns  of  Tiirck. 

Both  the  crossed  and  direct  pyramidal  tracts  become  smaller  as  they 
travel  down  the  spinal  cord,  **  owing  to  the  fact  that  many  of  their  axones 
and  collaterals  are  constantly  bending  forwards  and  inwards  to  enter  the 
gray  matter  of  the  anterior  horn  of  the  same  side,  there  terminating  in 
arborizations  about  the  motor-cells."  From  the  latter  new  fibres  are  given 
off,  and  these  form  the  anterior  or  motor-roots  of  the  spinal  nerves,  and, 
uniting  with  the  posterior  nerve-roots,  make  up  the  various  spinal  nerves. 

This  short  presentation  of  the  anatomical  facts  demonstrates  that  in 
any  case  of  paralysis  the  lesion  must  be 

1.  Cerebral,  the  interruption  being  within  the  cerebrum,  pedun- 

cles, pons,  or  medulla. 

2.  Spinal,  the  lesion  being  in  the  pyramidal  tracts  or  motor-cells 

of  the  anterior  cornua. 

3.  Peripheral,  the  lesion  being  somewhere  along  the  course  of 

one  or  more  of  the  peripheral  nerves. 

Cerebral  paralyses  are  of  the  hemiplegic  and  monoplegic  types, 
generally,  however,  of  the  former. 

Spinal  paralyses  assume  the  paraplegic  type. 

Peripheral  paralyses  are  characterized  by  loss  of  power  in  mus- 
cles supplied  by  individual  nerves,  and,  excepting  in  case  of  multiple  lesions, 
arc  monoplegic  in  type. 

It  is  now  customary  to  refer  to  all  paralyses  dependent  upon  lesions  of 
the  motor-tract  within  the  cerebrum,  peduncles,  pons,  medulla  and  pyra- 
midal tracts,  as  due  to  disease  of  the  upper  or  central  motor  neurons ; 
those  originating  in  the  motor-cells  of  the  anterior  cornua,  and  the  nerves 
passing  from  the  same,  as  due  to  disease  of  the  lower  or  peripheral  motor 
neuron.  This  division  is  an  eminently  practical  one,  for  paralyses  dependent 
upon  lesion  of  the  central  neurons  are  associated  with  spasticity  to  some 
extent,  at  least ;  while  those  originating  in  the  peripheral  neuron  are  char- 
acterized by  flaccidity  and  atrophy  of  the  functionless  muscles. 
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Nevertheless,  paralyses  dependent  upon  intracranial  lesions  present 
well-defined  features  constituting  them  a  distinct  class,  from  a  clinical 
standpoint.  Accordingly,  I  shall  treat  of  them  apart  from  those  dependent 
upon  disease  of  the  pyramidal  tracts  of  the  medulla  and  spinal  cord. 

Cerebral  Paralyses. 

The  diagnosis  in  any  case  of  paralysis  involves  the  determination  of 
the  seat  and  the  nature  of  the  lesion.  The  former  is  based  upon  the  prin- 
ciples of  cerebral  localization ;  the  latter  upon  the  history  of  the  case  and 
the  principles  of  pathology.  Cerebral  localization  is  best  studied  in  a  sepa- 
rate chapter ;  and  for  the  pathological  diagnosis,  the  following  schema, 
modified  from  Bastian,  gives  a  good  outline  : 

Cerebral  Paralysis  from  LiesioDs  ot  Sudden  Onset. 

I.  Traumatism. 

a.  Lacerations  of  brain  substance  or  compression  by  depressed  bone. 

b.  Hamorrliages, 

1.  Meningeal. 

2.  Intracerebral. 

c.  Inflammations, 

1.  Cerebritis. 

2.  Meningitis. 
II.  HaBmorrhages. 

a.  Meningeal, 

Usually  following  blows  or  falls,  syphilitic  vascular  disease, 
arterial  degeneration  of  chronic  alcoholism,  Bright's  dis- 
ease, and  in  children  from  violent  paroxysms  of  coughing. 

b.  Intracerebral, 

Resulting  usually  from  miliary  aneurysms  and  vascular  de- 
generations from  numerous  causes,  and  occurring  most  fre- 
quently after  middle  life. 
III.  Vascular  Occlusions. 
a.   Thrombosis, 

1.  Arterial. 

i.  During  convalescence  from  acute  diseases  or  child- 
birth. 

ii.  From  endarteritis  (syphilitic  or  otherwise)  or  arterial 
degenerations. 

iii.  From  feeble  and  irregular  heart-action  (in  combina- 
tion with  either  of  the  above  causes). 

2.  V^enous. 

i.  In  longitudinal  sinus.  From  general  causes,  altered 
blood  states,  plus  a  feebly  acting  heart. 
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ii.  In  lateral  sinus.     Secondary  to  inflammation  of  the 
scalp  and  bone,  and  is  either  of  traumatic  origin 
or  follows  caries  of  the  temporal  bone, 
b.  Embolism. 

1.  Single. 

2.  Multiple. 

Paralysis  from  Lesions  of  Slow  Onset. 

I.  Tumors. 

II.    EX08t0868. 

III.  Pachymeningitis  Chronica. 

I,  II,  and  III,  may  occur  with  or  without  history  of  trauma- 
tism, or  with  or  without  evidence  of  syphilis,  tuberculosis,  or 
tumors  in  other  portions  of  the  body. 

IV.  Abscess. 

1.  From  traumatism. 

2.  Suppurative  middle-ear  disease. 

3.  Tuberculosis. 

4.  Pyaemic  states,  secondary  to  infective  lesions  elsewhere. 

Paralysis  from  Lesions  of  very  Slow  Onset. 

I.  Disseminated  and  other  Types  of  Sclerosis. 
II.  Meningo-Encephalitis. 
III.  Syphilitic,  Alcoholic  and  Senile  Degenerations. 

Before  proceeding  with  a  consideration  of  the  data  by  means  of  which 
the  various  affections  above  tabulated  may  be  differentiated,  I  shall  present 
the  clinical  features  characterizing  paralysis  from  brain  disease  in  general, 
and  then  study  the  special  phenomena  of  particular  types  of  cerebral 
palsies. 

Hemiplegia. — ^As  already  stated,  paralysis  from  brain  disease  as- 
sumes the  type  known  as  hemiplegia,  i.e.,  a  paralysis  of  one  lateral  half  of 
the  body,  the  paralysis  being  on  the  side  of  the  body  opposite  to  that  of 
the  intracranial  lesion.  The  hemiplegia  may  be  complete,  in  which  case 
the  patient  is  unable  to  make  any  movement  whatever  of  the  affected  parts  ; 
or  it  may  be  incomplete  or  partial,  the  vigor  and  amplitude  of  the  move- 
ments being  more  or  less  impaired. 

Complete  Hemiplegia. — When  the  paralysis  is  complete,  the  patient 
is  obliged  to  lie  in  bed  utterly  unable  to  move  a  single  muscle  of  either 
arm  or  leg.  There  may  or  may  not  be  associated  paralysis  of  the  face  and 
tongue.  The  paralysis  of  the  face  may  be  on  either  the  same  or  the  oppo- 
,site  side  as  compared  with  the  palsied  limb.  It  is  readily  recognized  by 
the  drawing  of  the  mouth   to  the  healthy  side,  and   the  immobilit>'  of  the 


THE  NERVOUS  SYSTEM.  703 

muscles  of  the  lower  portion  of  the  face  on  the  affected  side.  The  paralysis 
of  the  tongue  is  recognized  when  the  patient  attempts  to  protrude  the 
tongue,  that  organ  deviating,  during  the  effort,  towards  the  side  of  the 
tongue  paralyzed.  The  lingual  palsy  may  occupy  the  same  relation  to  the 
hemiplegia  as  may  the  facial  paralysis,  i.r.,  it  may  be  on  either  the  same  or 
the  opposite  side  as  compared  with  the  hemiplegia.  The  muscles  of  respira- 
tion move  normaliy  in  ordinarj^  action.  The  same  is  true  of  the  muscles 
of  mastication.  If,  however,  the  patient  attempts  to  take  a  deep  breath, 
thus  bringing  the  extraordinary*  muscles  of  respiration  into  play,  it  will  be 
observed  that  the  chest  on  the  affected  side  does  not  e.xpaiid  as  freely  as 
does  that  of  the  healthy  side.  The  explanation  of  this  phenomenon  is 
found  in  an  hypothesis  first  advanced  by  Broadbent.  Certain  muscles  of 
the  body  functionate  only  in  company  with  the  corresponding  muscles  of 
the  opposite  side.  Such  muscles  are  believed  to  have  bilateral  representa- 
tion in  the  brain.  Hence,  when  one-half  of  the  latter  is  diseased,  the 
healthy  side  is  capable  of  subserving  the  functions  of  the  diseased  side  in 
this  respect,  and  the  functions  of  the  bilaterally-acting  muscles  arc  not  visibly 
impaired.  The  muscles  of  the  lower  extremities  sometimes  act  in  associa- 
tion with  those  of  the  opposite  side,  and  they  sometimes  act  individually. 
They  may  be  said  to  have  partial  bilateral  representation.  In  cases  of  cere- 
bral palsy,  therefore,  the  legs,  while  paralyzed,  are  not  as  markedly  so  as 
are  the  arms,  because  of  this  incomplete  bilateral  representation.  Muscles 
which  possess  highly  specialized  functions,  as  those  of  the  hands  and  fingers, 
are  represented  in  but  one-half  of  the  brain,  hence  are  most  se v^e rely  affected ; 
and,  moreover,  their  loss  of  power,  when  the  lesion  is  at  all  well  marked,  is 
permanent. 

When  hemiplegia  is  of  sudden  onset,  it  is  often  attended  by  loss  of 
consciousness.  Under  such  circumstances,  the  loss  of  power  can  only  be 
recognized  when  the  paralysis  is  complete,  as  indeed  it  usually  is  in  such 
cases.  It  will  be  observed  that  when  the  patient  is  restless  he  moves  the 
limbs  on  one  side  of  the  body  only ;  or  manipulation  of  the  parts  will  dem- 
onstrate  marked  flaccidity  on  the  paralyzed  side,  while  some  resistance  to 
passive  movements  is  encountered  on  the  well  side.  The  superficial  re- 
flexes on  the  paralyzed  side  are  usually  abolished.  When  the  patient  is 
conscious  and  the  hemiplegia  incomplete,  it  will  be  discovered  that  the  arm 
is  more  markedly  paralyzed  than  the  leg,  and  the  peripheral  parts  of  the 
limbs  more  helpless  than  those  centrally  situated.  If  the  patient  is  able 
to  walk,  he  presents  the  characteristic  hemiplegic  gait  already  mentioned. 

Variations  from  the  above-described  typical  hemiplegia  are  often  ob- 
served, and  depend  upon  the  situation  of  the  lesion  and  the  rapidity  with 
which  it  takes  place. 

We  are  now  ready  for  the  study  of  the  various  pathological  conditions 
of  the  brain  capable  of  originating  hemiplegia. 
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Paralyses  of  Sudden  Onset.— Suddenness  of  onset  is  surely  in- 
dicative that  the  lesion  must  be  either  traumatic  or  circulatory  in  origin. 

I.  Traumatism. — As  stated  in  the  tables,  cerebral  traumatisms  in- 
clude lacerations  of  the  brain  structure,  haemorrhage,  compression  from  de- 
pressed cranial  fractures,  and  inflammations.  I  have  taken  no  account  of 
cerebral  concussion  in  the  above  classification,  because  I  look  upon  this  so- 
called  condition  as  a  myth  originated  in  ignorance  and  producing  untold 
harm  for  those  suffering  from  intracranial  injuries.  The  idea  usually  con- 
veyed by  the  term  "cerebral  concussion**  is  a  condition  characterized  by 
loss  of  function  without  alteration  of  structure,  and  produced  by  injury. 
Such  a  condition  is  inconceivable.  The  majority  of  cases  in  which  concus- 
sion is  diagnosed  are  really  examples  of  cerebral  laceration  or  meningeal 
haemorrhage.  The  harm  done  by  those  who  hold  to  this  antiquated  patho- 
logical absurdity  is  that  they  neglect  the  proper  treatment  of  lesions  per- 
fectly amenable  to  rational  treatment,  thereby  causing  the  loss  of  many  lives, 
and  reducing  many  more  to  hopeless  invalidism. 

(a)  Laceration  of  Bram  Substance  and  Compression  by  De- 
pressed Bone. — The  symptoms  in  this  class  of  cases  come  on  immediately 
after  the  reception  of  the  injury.  As  a  rule,  loss  of  consciousness  is  the  most 
prominent.  Paralysis  does  not  take  place  unless  the  Rolandic  area  or  the 
motor  paths  are  affected.  The  diagnosis  at  best  is  uncertain.  Cerebral  lacer- 
ations may  be  produced  even  though  the  cranium  remains  intact,  in  which 
case  a  correct  conclusion  cannot  be  reached  with  any  degree  of  certainty. 
The  fact  that  a  traumatism  has  produced  a  profound  disturbance  of  cere- 
bral functions  is,  however,  strongly  suggestive.  The  compression  of  the 
brain  by  depressed  bone  fragments  may  also  escape  recognition,  if  one  de- 
pends upon  palpation  of  the  scalp  alone  for  diagnosis.  Many  have  been 
the  serious  fractures  observed  by  my  colleague,  Dr.  W.  B.  Van  Lennep, 
and  myself,  in  which  the  true  condition  of  affairs  was  made  evident  only 
after  exploratory  incision  of  the  scalp.  So  strongly  do  we  feel  on  this 
subject  that  we  do  not  hesitate  to  urge  routine  exploratory  incisions  of  the 
scalp  in  all  cases  of  severe  head  injuries  with  disturbed  cerebral  function. 

(6)  HsDmorrhages. — (i)  Meningeal  HeBmorrhage. — Meningeal 
haemorrhages  may  be  either  sub-  or  extra-dural.  The  differentiation  of 
these  v^arieties  is  not  possible  during  life.  The  one  symptom  which  is 
surely  diagnostic  of  this  condition  is  a  latent  period  of  undisturbed  function 
betivcen  the  time  of  the  reception  of  the  injury  and  the  time  of  onset  of  the 
symptoms.  I  would  not  hesitate  to  diagnose  meningeal  hsemorrhage  on 
this  one  symptom,  and  yet  it  is  far  from  uncommon  to  find  such  cases  mis- 
named "concussion."  When  the  effusion  of  blood  is  over  the  motor  area, 
the  localized  palsy  or  convulsions  add  strength  to  the  diagnosis ;  but  when, 
as  usually  happens,  the  loss  of  consciousness  is  the  only  clinical  manifesta- 
tion, one  can  make  a  topographical  diagnosis  only  by  the  discover^'  of  an 
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associated  cranial  fracture,  or  by  his  knowledge  of  the  blood-vessels,  injury 
of  which  is  most  likely  to  give  rise  to  this  condition. 

(ii)  Intracsrebral  Hseznonrhage. — Traumatic  hemorrhage  into  the 
brain  substance  cannot,  take  place  without  laceration  of  structure  of  that 
organ.  The  symptoms  of  the  two  conditions  must  be  identical,  those  of 
haemorrhage  being  the  more  profound,  because  attended  by  the  greater  de- 
struction of  tissue. 

(r)  MeDingitis;  Oerebritis, — The  traumatic  inflammatory  lesions 
manifest  their  symptoms  only  after  the  lapse  of  a  few  days  after  the  recep- 
tion of  the  injury.  The  time  of  onset  constitutes  a  most  important  diag- 
nostic factor.  A  differentiation  of  these  two  conditions,  when  of  traumatic 
origin,  is  not  possible  during  hfe,  A  further  study  of  intracranial  inflam- 
mations will  be  presented  when  treating  of  the  non-traumatic  varieties, 

IL  Intracramal  HaBinorrhage.— (<?)  Meningeal  HEemorrhage.^ 
The  diagnosis  of  meningeal  haemorrhage  is  based  upon  both  etiological 
and  symptomatic  factors.  As  already  stated,  injury  is  a  most  important 
cause.  The  distinctive  feature  of  the  traumatic  cases  is  the  interval  of 
freedom  from  symptoms  between  the  onset  of  the  latter  and  the  reception 
of  the  injur>^  This  interval  may  be  but  a  few  minutes,  when  the  escape  of 
blood  is  rapid  and  profuse,  or  it  may  be  of  several  hours,  or  even  of  a  day's 
duration,  the  patient  going  about  his  ordinary  work  in  the  meantime,  en- 
tirely unaware  of  hi:*  serious  condition.  While  meningeal  ha^morrhage 
may  occur  at  any  time  of  life,  nevertheless  an  unusually  large  proportion 
of  cases  are  observed  in  infancy,  childhood,  and  early  adult  life.  In  chil- 
dren, scarlatina  and  its  attendant  nephritis,  violent  paroxysms  of  coughing, 
as  in  whooping-cough,  and  the  vascular  degenerations  attendant  upon  the 
acute  infections,  constitute  important  causes.  In  adults,  the  lesion  is 
favored  by  syphilis,  alcoholism,  the  various  forms  of  Bright*s  disease,  etc. 

The  effusion  of  blood  may  take  place  between  the  dura  and  the  cra- 
nium (extra-dural  hrcmorrhage),  between  the  dura  and  pia-arachnoid  (sub- 
dural hiEmorrhage).  or  between  the  arachnoid  and  the  cerebral  cortex  (sub- 
arachnoid haemorrhage).  In  either  of  these  varieties  the  symptoms  are 
the  same,  as  they  depend  upon  the  mechanical  effect  of  the  effused  blood 
upon  the  brain  as  a  whole,  and  upon  disturbance  of  the  functions  of  that 
particular  portion  of  the  cortex  underlying  the  clot. 

The  symptoms  related  to  general  cerebral  disturbance  are  identical  in 
character  with  those  observed  in  many  other  diseases  of  the  brain,  and  are 
known  as  diffuse  symptoms.  Their  manner  of  onset  only  is  of  diagnostic 
importance.  The  symptoms  arising  from  the  position  of  the  clot  are  un- 
questionably of  greater  practical  value.  The  fact  that  the  symptoms  ex- 
hibited by  the  patient  in  any  case  of  intracranial  haemorrhage  are  limited 
to  a  disturbance  of  function  of  one  or  another  jmrt  of  the  cerebral  cortex, 
especially  if  their  progress  shows  an  extension  of  the  lesion  from  one  cor- 
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tical  area  to  its  neighbors,  argues  strongly  for  the  superficial  situation  of 
the  haemorrhage.  Unless  relief  is  obtained  by  surgical  operation,  the  nat- 
ural course  of  cases  of  meningeal  haemorrhage  is  progressive,  coma  finally 
becoming  profound,  and  ending  fatally. 

The  almost  invariable  source  of  the  bleeding  is  the  middle  meningeal 
arteries  and  their  branches.  According  to  the  one  of  the  latter  from 
which  the  bleeding  proceeds,  meningeal  haemorrhage  has  been  divided  into 
(i)  fronto-temporal,  (ii)  temporo-parictal,  and  (iii)  parieto-occipital.  As  a 
rule,  the  localizing  symptoms  will  enable  the  physician  to  determine  the 
seat  of  the  injury. 

There  are  two  symptoms  often  present  and  possessing  high  diagnostic 
value.  The  first  of  these  is  a  dilated  and  fixed  pupil  on  the  side  corres- 
ponding to  that  of  the  lesion,  and  the  other  is  conjugate  deviation  of  the 
head  and  eyes  to  the  side  of  the  lesion. 

The  clinical  course  of  a  case  of  meningeal  apoplexy  presents  at  times 
important  differences  from  that  of  intra-cerebral  haemorrhage.  The  mo- 
ment of  onset  is  marked  by  unconsciousness  as  the  result  of  the  attend- 
ant shock.  From  this  the  patient  not  infrequently  recovers,  only  to  re- 
lapse as  the  haemorrhage  progresses.  This  series  of  phenomena  may  be 
said  to  correspond  with  those  observed  in  traumatic  cases  in  which  there  is 
a  period  of  freedom  from  symptoms  following  the  reception  of  the  injury. 

Non-traumatic  meningeal  haemorrhages  offer  a  highly  unfavorable 
prognosis,  because  they  are  almost  invariably  dependent  upon  a  sadly  de- 
generated condition  of  the  blood-vessels. 

Meningeal  HaDmorrhage  in  Infants. — Meningeal  haemorrhage  con- 
stitutes one  of  the  etiological  factors  in  the  cerebral  palsies  of  infancy  and 
childhood.  Important  as  it  is,  it  must  not  be  regarded  as  the  only  primary 
pathological  change.  As  in  adult  life,  cerebral  paralysis  may  be  due  to 
embolism,  thrombosis,  inflammation  and  degeneration.  Those  originat- 
ing during  intra-uterine  life  may  be  dependent  upon  haemorrhage  pro- 
duced by  traumatism  of  the  mother.  Cases  have  also  been  reported  in 
which  the  only  assignable  cause  was  maternal  infectious  disease  of  some 
kind.  Cases  originating  at  birth  are  nearly  always  dependent  upon  menin- 
geal haemorrhage.  Those  originating  during  infancy  and  childhood  are 
due  to  the  same  causes  as  produce  corresponding  conditions  in  adult  life, 
and  their  diagnosis  rests  upon  the  same  principles. 

{b)  Intracerebral  Haemorrhage;  Apoplexy. — Haemorrhage  into 
the  brain  substance  is  only  possible  when  there  is  a  degenerated  condition 
of  the  cerebral  blood-vessels.  Hence  a  history  of  factors  capable  of  pro- 
ducing vascular  degeneration  is  an  important  guide  in  diagnosis.  Among 
these  causes  maybe  mentioned  syphilis  ;  renal  disease,  especially  interstitial 
nephritis  ;  excessive  alcoholic  indulgence,  extending  over  a  term  of  years ; 
various    acute   infectious    diseases,    notably  typhoid    fever,  scarlatina  and 
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diphtheria  ;  serious  blood-changes,  as  purpura,  scurv)\  pernicious  anaemia 
and  leucocythafiiiia ;  laborious  occupations  and  sedentary'  habits  in  associa- 
tion with  high  Hving,  and  the  atheromatous  changes  of  adv^ancing  years. 
Of  these  causes,  syphilis  is  the  most  important  in  young  adults  :  indeed, 
the  incidence  of  apoplexy  at  that  time  of  life  is  of  itself  strong  presumptive 
evidence  of  a  syphilitic  vascular  disease.  In  middle  hfe  and  beyond,  in- 
terstitial nephritis  and  atheroma  are  the  important  causes.  The  infectious 
fevers  account  for  the  majority  of  cases  in  childhood.  The  exciting  causes 
include  such  as  scn^e  to  bring  about  increased  vascular  pressure  in  the  brain, 
including  straining  at  stool,  violent  paroxysms  of  coughing,  inordinate  mus- 
cular exertion,  and  sudden  revulsion  of  blood  from  the  cutaneous  surface, 
as  from  sudden  exposure  to  a  cold  atmosphere. 

The  onset  of  an  attack  of  apoplexy  is  always  sudden,  and  may  or 
may  not  be  associated  with  unconsciousness.  Any  premonitory  symptoms 
are  dependent  upon  imperfect  nutrition  of  the  brain  due  to  degeneration 
of  the  blood-vessels  of  that  organ.  They  are  always  of  an  indefinite 
character,  and  include  such  as  vertigo,  mental  and  physical  weakness,  sen- 
sory disturbances,  etc.  The  extent  of  initial  unconsdousness  varies  in 
different  cases  all  the  way  from  the  most  profound  coma  to  a  simple  tem- 
porary obscuration  of  intellect.  When  the  stupor  is  profound,  it  is  attended 
by  stertorous  breathing*  The  pulse  is  full  and  strong.  The  pupils  usually 
do  not  react  to  light.  Examination  will  determine  the  presence  of  paralysis 
of  the  arm  and  leg  of  one  side  of  the  body.  Sometimes  one  side  of  the 
face  is  also  paralyzed.  In  those  cases  of  apoplexy  in  which  consciousness 
is  not  disturbed,  the  recognition  of  the  paralysis  is  an  easy  matter.  At  the 
commencement  of  an  apoplectic  attack  the  temperature  is  usually  de- 
pressed, owing  to  the  shock.  In  the  course  of  a  few  hours  it  rises,  ordi- 
narily not  higher  than  105"^  F.  ;  but  instances  are  not  uncommon  in  which  it 
reaches  106°  F.,  or  more, — such  cases  offering  a  very  unfavorable  prognosis. 

If  the  patient  is  to  recover,  consdousness  is  regained  within  a  few 
days  and  the  paralysis  lessens,  the  muscles  of  the  leg  improving  more 
rapidly  than  those  of  the  arm.  It  is  rare  that  the  loss  of  power  of  the  leg 
does  not  improve  sufficiently  to  enable  the  patient  to  walk  to  some  extent. 

II L  Vascular  Occl\xsion8.—(//)  Thrombosis.— The  causes  leading 
to  thrombosis  of  the  cerebral  arteries  have  already  been  tabulated,  (tu^e 
p.  701.)  It  will  be  seen  that  this  lesion,  consisting,  as  it  does,  of  a  coagula- 
tion of  the  blood  within  the  obstructed  artery,  must  be  occasioned  by  alter- 
ations in  the  vascular  walls,  increased  coagulability  of  the  blood  resulting 
from  alterations  in  the  composition  of  that  tissue,  or  weakness  of  cardiac 
action,  possibly  in  association  with  the  two  conditions  first  mentioned.  A 
knowledge  of  the  possibility  of  such  arterial  changes  being  present  consti- 
tutes an  important  factor  in  making  the  diagnosis.  Those  favoring  changes 
in  the  arterial  walls  include  atheroma,  syphilitic  disease,  gout,  alcoholism, 
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prostrating  illness,  and  chronic  Bright's  disease.  The  causes  originating  in 
altered  composition  of  the  blood  include  pregnancy,  acute  infectious  dis- 
eases, cancer,  gout,  tuberculosis,  general  malnutrition,  and  chlorosis.  Car- 
diac weakness  sufficient  to  excite  the  lesion  under  discussion  may  attend 
any  of  the  diseases  of  the  myocardium  already  mentioned  in  a  preceding 
chapter.     (lUde  p.  493.) 

Cerebral  thrombosis  must  from  its  very  nature  be  preceded  by  symp- 
toms of  general  character  resulting  from  the  impoverished  condition  of  the 
brain,  or  from  general  malnutrition.  The  attack  itself  is  sudden,  though 
never  as  rapid  in  its  onset  as  in  the  case  of  haemorrhage  or  embolism.  In 
syphilitic  cases  there  are  often  preceding  headache  and  cranial  nerve  palsies. 
In  those  of  atheromatous  origin,  the  premonitory  phenomena  include  vertigo, 
temporary  aphasia,  numbness  of  the  extremities,  drowsiness,  and  transient 
disturbances  of  speech. 

In  the  majority  of  cases  the  onset  of  thrombosis  is  gradual,  several 
hours  being  required  for  a  full  development  of  the  symptoms.  In  others  it 
may  appear  to  be  sudden,  and  it  may  even  come  on  during  sleep.  Uncon- 
sciousness is  not  as  likely  to  be  an  initial  phenomenon  as  in  haemorrhage, 
the  first  manifestation  being  a  gradually  increasing  hemiplegia.  The  febrile 
phenomena  are  the  same  as  those  obser\'ed  in  haemorrhage,  />.,  initial 
fall  with  subsequent  rise  of  temperature.  Recovery  of  the  paralysis  is  apt 
to  be  more  rapid  than  in  haemorrhage.  With  the  subsidence  of  the  acute 
stage,  the  symptoms  present  no  distinctive  features  to  differentiate  the  case 
from  one  of  cerebral  haemorrhage. 

In  case  of  recovery  from  the  attack,  the  prognosis  as  regards  subse- 
quent seizures  is  bad,  owing  to  the  associated  vascular  degenerations,  car- 
diac weakness,  and  blood  changes. 

The  portions  of  the  brain  tributary  to  the  occluded  vessel  undergo 
rapid  softening  unless  the  collateral  circulation  is  soon  established. 

(^)  Embolism. — Embolism  of  the  cerebral  arteries  may  be  either 
single  or  multiple.  The  latter  is  so  commonly  secondary  to  other  diseases, 
the  phenomena  of  which  are  both  serious  and  obtrusive,  that  it  seldom  calls 
for  extended  clinical  study.  It  is  different,  however,  with  an  attack  of  em- 
bolism due  to  obstruction  of  a  single  artery. 

In  embolism  premonitor)'  symptoms  are  absent,  the  tissues  of  the 
brain  being  normal  up  to  the  instant  at  v.hich  the  obstruction  takes  place. 
As  in  the  case  of  hiL-morrha^e  and  arterial  thrombosis,  the  etiological  factors 
of  the  case  are  important  from  a  diagnostic  standpoint.  There  must  be 
present  some  cause  capable  of  producing  embolism  ;  and  the  diagnosis  is 
further  assisted  if  the  conditions  productive  of  thrombosis  and  haemorrhage 
are  absent.  A  diagnosis  of  enibolisni  is  therefore  favored  by  the  youth  of 
the  patient  and  a  history  of  acute  or  chronic  endocarditis,  the  infectious 
fevers,  anaemia,  and  other  blood  changes. 
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The  onset  in  embolism  is  always  sudden,  and  may  consist  of  uncon- 
sciousness, hemiplegia,  or  convulsions.  Unconsciousness  is,  however,  often 
absent ;  but,  when  present,  is  usually  not  of  long  duration.  The  patient 
does  not  present  the  flushed  face  or  the  high  arterial  tension  of  cerebral 
hemorrhage,  and  the  temperature  changes  already  mentioned  as  character- 
istic of  thrombosis  and  haemorrhage  are  absent. 

In  the  majoritj^  of  cases  of  embolism  the  obstruction  is  in  the  left 
middle  arter>' ;  hence  right  hemiplegia  and  aphasia  are  common  symptoms 
of  this  lesion.  The  chronic  stage  of  embolism  does  not  differ  from  that 
of  haemorrhage. 

Embolism  is  always  to  be  regarded  as  a  serious  lesion.  Its  prognosis 
is,  in  the  main,  better  than  that  of  haemorrhage,  and  there  is  not  as  great 
liability  to  recurrence. 

As  in  thrombosis,  there  is  softening  of  that  portion  of  the  brain  to 
which  the  branches  of  the  occluded  artery  are  distributed. 

It  is  often  of  clinical  interest  to  determine  the  particular  vessel  oc- 
cluded. Hence  the  following  from  Birch-Hirschfcld  and  Dana  may  be 
found  useful : 

**  Softening  in  the  region  of  the  frontal  convolutions  on  the  inner  sur- 
face of  the  hemispheres  as  far  as  the  callosomarginal  sulcus — due  to  ob- 
literation of  the  trunk  of  the  anterior  cerebral  arteiy. 

**  Total  softening  of  the  territory  of  the  artery  of  the  fissure  of  Sylvius, 
including  the  corpus  striatum — due  to  obliteration  of  the  first  two  centi- 
metres of  this  artery. 

"  Total  softening  of  the  cortical  areas  supplied  by  the  artery  of  the 
fissure  of  Sylvius,  the  corpus  striatum  excluded — due  to  occlusion  of  the 
artery  just  beyond  the  giving-off  of  the  arteries  of  the  corpus  striatum. 

**  Partial  softening  in  the  area  supplied  by  the  arteries  of  the  fissure  of 
Sylvius— due  to  embolism  of  the  inferior  external  frontal  arter>^  The  re- 
sult is  a  softening  of  the  island  of  Reil  and  of  the  third  frontal  convolution. 
If  this  is  on  the  left  side,  aphasia  results. 

**  Softening  in  the  posterior  part  of  the  second  frontal  convolution  and 
in  the  first  central  convolution — due  to  obliteration  of  tile  anterior  parietal 
artery, 

*'  Softening  of  both  central  convolutions  and  the  Rolandic  fissure,  the 
anterior  part  of  the  first  parietal  convolution,  and  the  island  of  Reil — due 
to  closure  of  the  median  parietal  artery. 

•*  Softening  of  the  lowxr  parietal  convolution  and  the  first  temporal 
convolution,  as  well  as  the  island  of  Reil — due  to  obliteration  of  the  pos- 
terior parietal  artery. 

*'  Softening  in  the  area  of  the  posterior  cerebral  arter>'  rarely  com- 
plete, involves  the  inferior  part  of  the  occipital  lobe  and  the  tip  of  the  oc- 
cipital lobe. 
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**  Total    softening   of    the   corpus   striatum,    including   the   capsule, 
the  lenticular  and   caudate   nucleus,  and  the  anterior  third  of  the   thal- 
amus— seat  of  thrombus  in  the  beginning  of  the  artery  of  the  fissure  of  ^ 
Sylvius. 

**  Partial  softening  in  the  form  of  a  cone  whose  apex  lies  in  the  anterior 
part  of  the  lenticular  nucleus,  while  the  base,  directed  forward,  involves  the 
anterior  two-thirds  of  the  corpus  striatum  ;  the  cone  is  formed  by  the  an- 
terior part  of  the  caudate  nucleus,  the  internal  capsule,  and  the  third  seg- 
ment of  the  lenticular  nucleus — the  seat  of  occlusion  lies  in  the  lenticulo- 
striate  artery. 

'*  Partial  softening  lying  more  posteriorly  than  the  preceding,  involving 
the  postero-external  part  of  the  lenticular  nucleus,  the  internal  capsule,  the 
anterior  part  of  the  thalamus,  and  the  tail  of  the  corpus  striatum — ^the 
lesion  involves  the  lenticular  optic  artery. 

*•  Partial  softening  of  the  thalamus  opticus  ;  the  lesion  ranges  in  size 
from  a  pea  to  a  hazel  nut ;  the  vessels  involved  are  the  perforating  arteries 
of  the  choroid  plexus. 

**  Softening  of  the  frontal,  parietal  and  sphenoidal  lobes-^<lue  to  em- 
bolism at  the  point  of  bifurcation  of  the  internal  carotid,  extension  of  the 
thrombus  into  the  anterior  cerebral  artery." 

Thrombosis  of  the  Siniises.— This  may  be  of  two  kinds  :  (a)  sep- 
tic thrombosis,  and  (b)  marantic  thrombosis. 

Septic  Sinus  Thrombosis. — In  this  disease  the  sinus  thrombosis  is 
dependent  upon  infection  from  some  septic  disorder  in  the  territories 
drained  by  the  veins  emptying  into  the  sinus  affected.  Thus,  in  the  case 
of  suppurative  disease  of  the  middle  ear,  the  lateral  sinus  is  involved. 
Taking,  first,  the  symptoms  of  septic  sinus  thrombosis  in  general,  it  may 
be  stated  that  they  are  those  of  constitutional  sepsis,  together  with  mani- 
festations of  a  serious  cerebral  disorder.  The  general  symptoms  include 
rigors,  fever  of  irregular  type,  showing  remarkable  excursions  of  the  ther- 
mometer, and  prostration.  The  cerebral  symptoms  include  delirium,  intense 
headache,  vomiting,  convulsions,  double  optic  neuritis,  nystagmus,  strabis- 
mus, coma,  and  sometimes  paralysis.  A  valuable  aid  in  the  diagnosis  of 
the  disease  is  afforded  by  the  oedema  localized  over  the  area  of  distribu- 
tion of  the  veins  emptying  into  the  affected  sinus,  and  due  to  inflammation 
of  the  tributary  veins.  We  now  come  to  consider  the  special  features  of 
septic  thrombosis  of  the  individual  sinuses. 

Thrombosis  of  the  Lateral  Sinus.— This  is  practically  always  de- 
pendent upon  chronic  suppurative  disease  of  the  middle  ear.  An  espe- 
cially valuable  diagnostic  sign  is  cedema  back  of  the  ear,  due  to  the  ex- 
tension of  the  thrombus  to  the  small  veins  which  pass  through  the  mastoid 
and  posterior  condyloid  foramina.  There  will  be  tenderness  over  the 
oedematous  area.     Gcrhardt  has  shown  that  the  internal  jugular  vein  on 
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the  affected  side  is  comparatively  empty,  a  condition  which  is  best  demon- 
strated, cUnically,  during  efforts  at  mspiration*  It  may  be  that  the  inflam- 
mation involves  the  internal  jugular  vein,  leading  to  tenderness  in  this 
locality ;  or  the  thrombus  may  extend  tnto  the  latter  vein,  discoverable  as 
a  firm,  painful  cord  on  palpation  of  that  vessel. 

Thrombosis  of  the  Cavernous  Sinus.— This  is  commonly  due  to 
infections  from  the  eyes  and  the  orbits.  The  special  symptoms  include  ex- 
ophthalmos on  the  side  corresponding  to  the  affected  vessel,  chemosis  of 
tlie  lids,  contracted  pupils,  distention  of  the  retinal  veins,  circumscribed 
areas  of  sweating  about  the  forehead,  and  paralysis  in  the  area  supplied  by 
the  third  cranial  nerve  ;  later,  the  fourth  and  fifth  cranial  nerv^es  exhibit  dis- 
ordered function.  In  the  beginning  of  the  affection  the  symptoms  are  uni- 
lateral, but,  later,  may  extend  to  the  opposite  side  by  reason  of  extension 
of  the  thrombus. 

The  diagnosis  of  septic  sinus  thrombosis  is  ofttimes  made  difficult  by 
the  association  of  septic  leptomeningitis  and  cerebral  abscess* 

Marantic  Thrombosis. — This  variety  has  also  been  called  primary 
thrombosis,  and  is  a  rare  disease.  It  is  especially  liable  to  occur  in  exhaust- 
ing diseases,  such  as  diarrhtua  and  marasmus  of  infants,  and  in  adults  dur- 
ing tile  closing  hours  of  certain  diathetic  conditions,  as  cancer  and  tuber- 
culosis. The  symptoms  of  these  several  affections  are  so  obtrusive,  as 
a  rule,  that  it  is  not  uncommon  for  them  to  obscure  those  of  the  sinus 
thrombosis,  which  is  first  discovered  at  the  autopsy.  The  sinus  usually 
affected  is  the  superior  longitudinal.  The  resulting  symptoms  are  dedu- 
cible  from  the  anatomical  conditions.  Inasmuch  as  the  superior  longitu- 
dinal sinus  has  important  relations  with  the  veins  of  the  nose,  we  find  the 
mucous  membrane  of  that  organ  highly  congested,  even  to  the  extent  of 
causing  nose*bleed.  There  may  also  be  marked  fullness  of,  and  even  cya- 
nosis in,  the  area  of  distribution  of  the  anterior  facial  vein.  CEdema  of 
both  temporal  regions,  spreading  up  to  the  vertex,  occurs,  especially  in 
children,  owing  to  obstructed  circulation  in  the  veins  of  the  scalp  which 
empty  into  this  sinus  by  the  way  of  the  veins  of  Santorini.  In  children, 
also,  it  is  not  uncommon  for  the  fontanelles  to  be  protruding.  The  asso- 
ciated cerebral  symptoms  are  not  diagnostic,  being  such  as  may  occur  in 
conjunction  with  any  serious  and  profound  intracranial  disorder,  and  include 
delirium,  headache,  vomiting,  coma,  convulsions,  and  paralysis. 

IV.  InflammatioBS.— («)  Of  the  Brain,— (i)  Acute  Focal  En- 
cephalitis.— This  corresponds  to  the  condition  denominated  by  Strumpell 
acute  polioencephalitis.  The  latter  term  is  hardly  correct,  because  the 
inffammation  in  these  cases,  though  mainly  involving  tlie  gray  matter,  is 
not  limited  to  that  structure.  It  is  an  affection  occurring  in  infants  and 
young  children,  for  the  most  part,  and  is  the  primar>^  lesion  of  many  of 
the  cases  of  spastic  hemiplegia  and  diplegia  of  infancy  and  childhood*     It 


712  THE  NERVOUS  SYSTEM. 

seems  to  be  especially  liable  to  occur  after  or  during  the  course  of  certain 
acute  infectious  diseases,  notably  typhoid  fever,  measles,  influenza,  diph- 
theria, scarlatina,  and  variola.  It  may  also  result  from  syphilis,  alcoholism, 
and  traumatism. 

Attacking  children,  acute  focal  encephalitis  sets  in  with  fever,  vomiting, 
and  convulsions.  It  may  be  that  the  acute  manifestations  of  the  disorder 
are  preceded  by  certain  symptoms  of  indefinite  significance,  as  headache, 
irritability,  vertigo,  and  drowsiness  for  several  days.  The  convulsions 
may  be  general  or  local,  usually  the  latter,  and  are  followed  by  paralysis 
of  hemiplegic  or  diplegic  type.  Following  these  symptoms,  the  patient 
may  become  comatose  or  delirious.  In  severe  cases  the  respiration  as- 
sumes the  type  known  as  Cheyne-Stokes,  or  it  may  be  greatly  embar- 
rassed. Sometimes  the  inflammation  becomes  diffuse,  as  shown  by  symp- 
toms referable  to  disturbance  of  the  cranial  nerves.  The  case  may  end 
fatally  within  one  or  two  weeks.  If  the  patient  recovers,  there  nearly 
always  remain  lasting  deformities,  including  hemiplegia  or  diplegia,  with 
contractures,  epileptic  seizures,  imbecility,  athetoid  movements,  etc. 

In  adults,  acute  focal  encephalitis  produces  phenomena  very  similar  to 
those  observed  in  the  case  of  children.  The  subsequent  paralyses  with 
contractures  and  the  epileptiform  convulsions  are  not  apt  to  be  so  severe 
or  extensive. 

The  recognition  of  acute  focal  encephalitis  is  not  easy.  It  is  very  liable 
to  be  mistaken  for  haemorrhage,  embolism,  and  meningitis.  Haemorrhage 
is  not  likely  to  be  preceded  by  the  initial  or  premonitory  symptoms ;  and 
the  same  is  true  of  embolism.  The  fever  in  these  affections,  moreover,  is 
not  as  early  a  symptom  as  it  is  in  encephalitis.  In  embolism,  also,  we 
get  a  history  of  endocarditis  and  rheumatism. 

(2)  Polioencephalitis  Superior.— CNuclear  Ophthalmoplegia.) 
— ^The  lesion  in  this  disease  is  an  acute  ha^morrhagic  inflammation  involv- 
ing the  cerebral  gray  matter  in  the  floor  of  the  third  ventricle  and  the  aque- 
duct of  Sylvius.  It  is  a  rare  disease,  and  is  believed  to  be  due  to  alcoholic 
excesses  and  the  acute  infectious  processes.  The  onset  of  the  disease  is 
sudden,  although  it  may  be  preceded  by  pareesthesiae  of  the  extremities, 
vertigo,  diplopia,  and  headache.  The  symptoms  of  the  disease  itself  closely 
resemble  the  phenomena  of  delirium  tremens.  In  the  course  of  three  or 
four  days  the  ophthalmoplegia  becomes  manifest,  first  as  ptosis,  and  later 
as  immobility  of  the  eyeballs,  the  ciliary  muscle  remaining  unaffected. 
There  may  also  be  double  optic  neuritis,  incoordination  of  gait,  diminished 
or  absent  reflexes,  and  disturbances  of  speech.  Usually  the  muscles  of 
the  face  escape.  The  patient  is  at  first  delirious,  later  becoming  comatose. 
Cases  presenting  the  latter  symptom  rarely  recover. 

Sometimes  disturbances  of  gait  precede  or  are  associated  with  the 
ophthalmoplegia.     These  consist  for  the   most  part  of  incoordination   or 
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ataxia.  Somedmes  they  are  so  prominent  on  one  side  of  the  body  as  to 
suggest  a  hemiplegia. 

{3)  Acute  Hsemorrhagic  Enceplialitis,— This  affection  is  due.  as  a 
rule,  to  infectious  processes, — notably  those  of  influenza,  typhoid  fever,  t)^- 

phus,  and  the  puerperal  state.  Its  manifestations  are  of  sudden  onset,  and 
include  severe  headache  and  high  fever,  soon  followed  by  vertigo,  vomiting, 
photophobia,  and  delirium.  Next  the  patient  goes  into  a  condition  of 
stupor,  from  which  he  can,  as  a  rule,  be  partially  aroused.  The  respi- 
rations are  shallow  and  frequent,  and  the  pulse  rapid  and  feeble ;  the 
reflexes  become  enfeebled,  and  the  sphincters  incompetent.  Accidental 
symptoms  include  epileptiform  convulsions,  aphasia,  paralyses  of  various 
types,  hemianopsia,  hemiataxia,  nystagmus,  and  difliculty  in  speech  and 
deglutition.  In  its  milder  forms  it  runs  a  course  of  two  or  three  weeks, 
after  which  the  patient  gradually  recovers.  It  is  a  dangerous  disease,  and 
in  fatal  cases  the  coma  deepens,  and  the  patient  dies  of  exhaustion.  It 
differs  from  meningitis  in  that  the  coma  appears  early,  and  the  pupils  do 
not  present  the  marked  contraction  observed  in  that  disease,  and  the  stiff- 
ness of  the  neck,  the  rigidity  of  the  limbs  and  the  general  hyperaesthesia 
are  absent.  Etiological  factors,  e.g.,  grippe  or  other  infectious  diseases,  are 
important  in  diagnosis. 

Paralyses  froiu  liesious  of  Slow  Oiis*ett — I.  Tumors* — The 
etiology  of  tumors  being  for  the  most  part  enshrouded  in  doubt^  causative 
factors  afford  but  little  aid  in  diagnosis,  unless  we  except  those  cases  in 
which  there  is  a  plain  history  of  syphilis  or  tuberculosis.  The  symptoms 
suggesting  the  diagnosis  of  tumor  include  two  classes  :  (a)  Those  of  a  dif- 
fuse character,  and  (b)  those  indicative  of  a  localized  lesion.  The  diffuse 
symptoms  of  cerebral  tumor  include  headache,  vomiting,  optic  neuritis, 
vertigo,  and  mental  disturbance.  Of  these,  headache  is  probably  the  most 
constant,  being  present  in  practically  all  cases.  Of  course  notable  excep- 
tions to  this  statement  will  be  observed.  It  partakes  of  the  usual  charac- 
teristics of  organic  headache,  being  always  with  the  patient,  though  subject 
to  periods  of  exacerbation.  Its  location  does  not  bear  any  definite  relation 
to  the  situation  of  the  tumor,  excepting  when  the  latter  involv^es  the  men- 
mges  or  is  superficially  situated  in  the  cerebral  substance.  Vomiting  is 
much  less  frequendy  obser\^ed  than  is  headache.  It  exhibits  the  usual  pro- 
jectile character  of  cerebral  vomiting.  It  is  especially  liable  to  be  present 
when  the  tumor  involves  the  cerebellum  or  the  structures  about  the  base  of 
the  brain.  Double  optic  neuritis  constitutes  the  most  important  symptoms 
of  intracranial  neoplasm.  In  fact,  its  occurrence  in  association  with  the 
headache  and  vomiting  above  described  is  all  but  conclusive  evidence  of 
the  presence  of  cerebral  tumor.  It  is  found  in  80  per  cent,  of  all  cases, 
and  is  especially  constant  in  tumor  at  the  base  of  tlie  brain.  In  tumors  of 
the  convexity  it  is  so  frequently  absent  that  the  negative  evidence  thus  af- 
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forded  counts  for  but  little.  Vertigo  is  present  in  about  half  the  cases, 
especially  in  those  involving  the  cerebellum.  Impairment  of  the  mental 
faculties  is  not  characteristic  of  cerebral  tumor,  excepting  in  those  cases  in 
which  the  growth  involves  the  frontal  lobes.  Nevertheless  they  may  occur 
in  conjunction  with  tumors  elsewhere,  when  the  size  of  the  growth  is  such 
as  to  interfere  with  the  functions  of  that  portion  of  the  cerebrum.  General- 
ized epileptiform  convulsions  are  not  infrequent.  The  focal  .symptoms  in- 
clude phenomena  of  irritation  and  depression.  Under  the  former  may  be 
included  convulsive  seizures  of  Jacksonian  type,  and  various  manifestations 
referred  to  the  centres  governing  the  special  senses.  Examples  of  depres- 
sion symptoms  (which  must  result  from  destructive  lesions)  include  paraly- 
ses dependent  upon  destruction  or  pressure  upon  motor  and  sensory  centres 
and  tracts.  Thus  we  have  present  hemiplegia,  paralyses  of  the  cranial 
nerves,  hemianaesthesia,  aphasia,  hemianopsia,  etc.  To  make  these  symp- 
toms of  value  diagnostically,  they  must  follow  the  clinical  course  of  those 
of  cerebral  tumor,  i.c,  they  must  be  slowly  progressive.  Nevertheless, 
frequent  exceptions  to  this  may  be  observed.  Thus  the  tumor  may  exist 
for  a  long  time  without  the  slightest  impairment  of  health,  when,  without 
apparent  reason,  symptoms  suddenly  appear,  and  death  closes  the  scene. 
The  conditions  which  may  be  confounded  with  brain  tumor  include  hys- 
teria, uraemia,  lead-poisoning,  and  abscess. 

The  diagnosis  of  the  nature  of  the  tumor  can  never  be  made  with  any 
certainty.  Still  it  should  be  attempted.  Tubercular  tumors  are  especially 
liable  to  occur  in  childhood  and  early  life.  They  are  apt  to  be  associ- 
ated with  tubercular  disease  in  other  portions  of  the  body,  systemic  poor 
health,  and  a  tubercular  family  history.  A  syphilitic  growth  is  to  be  sus- 
pected especially  in  males  and  when  a  history  of  syphilis  is  obtainable,  when 
the  patient  is  a  young  adult,  and  there  is  considerable  meningeal  irritation. 
Gliomata  are  characterized  by  sudden  exacerbations  of  symptoms  due  to 
haemorrhage  within  their  structure ;  irritative  phenomena  are  prominent ; 
and  the  family  history  of  tuberculosis  and  a  pre-existence  of  syphilis  can  be 
negatived.  Carcinoma  is  suggested  by  the  age  of  the  patient,  />.,  past 
middle  life,  and  a  family  history  of  malignancy. 

II.  Abscesses  of  the  Brain. — In  the  diagnosis  of  cerebral  abscess 
the  etiology  of  the  illness  plays  a  necessary  part.  Unless  one  of  the  well- 
known  causes  of  this  condition  is  present,  it  is  impossible  that  the  lesion 
be  abscess.  These  causes  include  traumatism,  producing  an  infected 
wound,  chronic  middle-ear  suppuration,  tuberculosis,  and  metastasis.  As 
to  the  role  played  by  traumatism  in  the  production  of  brain  abscess,  there 
is  great  general  misconception.  It  is  not  necessary  that  the  injury  be 
severe,  that  the  cranium  be  fractured,  or  the  cerebral  substance  lacerated — 
the  one  esserrtial  factor  is  an  infected  wound  of  the  soft  parts  of  the  head. 
The  injuries  most  liable  to  produce  cerebral  abscess  are  punctured  wounds. 
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penetrating  to  or  into  the  bone,  and  punctured  fractures  of  the  skull  ;  com- 
pound fractures,  with  large  open  wounds,  are  not  at  all  liable  to  be  thus 
complicated,  as  their  serious  nature  is  at  once  suspected  and  efficient  treat- 
ment is  instituted  early.  Pathogenic  infections  of  the  face  and  scalp,  r.^., 
e^>^sipelas,  may  produce  abscess,  but  are  far  more  likely  to  generate  throm- 
bosis or  septic  meningitis.  Chronic  middJe-ear  suppuration  is  probably  re- 
sponsible for  one-half  of  the  cases  of  cerebral  abscess.  When  acute  sup- 
purative otitis  media  produces  brain  abscess,  infection  is  carried  into  that 
organ  by  the  lymphatics,  evidence  favoring  this  view  being  found  in  the 
presence  of  enlarged  cervical  and  post-auricular  glands.  Chronic  nasal 
disease  must  not  be  forgotten  as  an  occasional  cause  of  brain  abscess, 
as  it  is  also  of  septic  meningitis.  The  number  of  cases  resulting  from 
tuberculosis  and  metastasis  is  relatively  small.  The  latter  class  is 
observed  in  conjunction  with  septic  endocarditis,  and  is  due  to  infectious 
emboli. 

The  symptoms  of  cerebral  abscess  resemble  those  of  tumor  in  great 
measure.  There  are,  of  course,  the  usual  phenomena  suggestive  of  sup- 
puration. Thus,  in  the  acute  cases  there  are  not  infrequently  rigors  and 
high  temperature.  In  the  chronic  cases,  however,  ihe  special  clinical  fea- 
tures of  a  suppurative  process  are  absent.  Indeed,  rigors  and  fever  are  then 
suggestive  of  thrombosis  or  septic  leptomeningitis  rather  than  of  abscess. 
Headache  is  commonly  present,  but  is  not  as  severe  as  in  tumor.  Projec- 
tile \omiting  is  common.  Optic  neuritis  is  by  no  means  as  frequently  ob- 
served as  in  tumor.  Focal  symptoms  are  not  as  clearly  defined  as  in  tumor. 
One  is  usually  obliged  to  rest  his  localization  of  the  lesion  upon  etiological 
factors.  Thus,  when  the  abscess  has  resulted  from  middle-ear  suppuration, 
the  lesion  is  usually  situated  in  the  corresponding  temporo-sphenoidal  lobe 
or  in  the  cerebellum.  As  to  which  of  these  localities  is  involved  in  any 
particular  case,  one  is  obliged  to  determine  by  the  weight  of  the  clinical 
evidence. 

S|iiiiiil  ParaljHe». 

The  spinal  paralyses  may  be  divided,  clinically,  into  classes,  according 
to  their  rapidity  of  onset,  as  follows  : 
L  Onset  abrupt, 

a.  Fractures  and  dislocations  of  the  vertebrae, 

b.  Wounds  of  the  spinal  cord. 

c.  Meningeal  haemorrhage, 

d.  Intra-medullary  hc'emorrhage. 

e.  Ischaemia  of  the  lumbar  enlargement  of  the  cord. 
11.  Onset  acute. 

a.  Thrombotic  softening. 

b.  Acute  myelitis. 

c.  Acute  poliomyelitis  anterior. 
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d.  Caisson  disease. 

e.  Acute  ascending  paralysis. 

III.  Onset  subacute. 

a.  Intermittent  paraplegia. 

b.  Hysterical  paraplegia. 

IV.  Onset  subacute  or  chronic. 

Subacute  and  chronic  poliomyelitis  anterior. 
V.  Onset  chronic. 

a.  Cancer  of  the  vertebrae. 

b.  Pachymeningitis  from  vertebral  caries. 
VI.  Onset  very  chronic. 

a.  Spastic  paraplegia. 

b.  Ataxic  paraplegia. 

c.  Amyotrophic  lateral  sclerosis. 

d.  Locomotor  ataxia. 

e.  Di.sseminated  sclerosis. 

f.  Diffuse  sclerosis  (Friedreich's  ataxia), 
g.  Cervical  hypertrophic  meningitis. 

h.  Tumors  of  the  cord  and  meninges, 
i.  Syringomyelia. 
A  classification  based  on  the  mode  of  onset  is  of  special  value  as  offer- 
ing some  suggestions  as  to  the  nature  of  the  pathological  changes.     We 
may  also  study  another  classification  based  upon  the  associated  symptoms. 
This  offers  suggestions  as  to  the  portions  of  the  spinal  cord  affected,  and, 
taken  in  conjunction  with  the  mode  of  onset,  is  of  great  diagnostic  value. 
I.  Spinal  paralyses  associated  with  muscular  atrophy.    This 
class  of  cases  is  usually  unattended  by  pain  or  disorders  of 
sensibility.     If  the  latter  are  present,  they  are  not  prominent 
features  of  the  case, 
(i)  Acute: 

Poliomyelitis  anterior. 
(2)  Chronic  : 

a.  Chronic  poliomyelitis. 

b.  Progressive  muscular  atrophy. 

c.  Amyotrophic  lateral  sclerosis. 

d.  Acute  descending  paralysis  (Landry's  paralysis). 

II.  Spinal  paralyses  associated  with  severe  pains  in  either  the 
trunk  or  extremities. 

a.  Locomotor  ataxia. 

b.  Cervical  hypertrophic  meningitis. 

c.  Malignant  disease  of  the  vertebrae. 

d.  Tumors  of  the  cord  and  meninges. 

c.   Pachymeningitis  with  vertebral  caries. 
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III.  Spmal  paralyses   not  associated  with   early  muscular 
atrophy  or  severe  pains* 

a.  Ataxic  paraplegia. 

b.  Spastic  paraplegia. 

c.  Disseminated  sclerosis. 

d.  Diffuse  sclerosis, 

e.  Acute  myelitis. 

f.  Thrombotic  softening. 

8piiial  Paralyses  of  Abrupt  Onset, — As  seen  by  reference  to 
the  tabulation  according  to  mode  of  onset,  the  paralyses  presenting  abrupt 
modes  of  onset  are  those  arising  from  traumatism  and  circulator)^  lesions. 

The  traumatic  cases  are  to  be  recognized  by  the  nature  of  the  accident 
and  the  local  objective  conditions.  Thus  we  may  determine  fractures  and 
dislocations  of  the  vertebra  and  wounds  of  the  spinal  cord.  The  extent  of 
spinal -cord  lesion  is  to  be  gauged  by  a  clinical  study  of  the  functional 
condition  of  that  organ,  and  a  determination  thereby  of  the  special  struc- 
tures which  have  been  damaged. 

Meningeal  heamorrhage  is  nearly  always  traumatic  in  origin.  Its 
recognition  depends  upon  an  interv^al  of  freedom  from  symptoms  between 
the  time  of  the  reception  of  the  injury^  and  the  appearance  of  the  paralysis. 

IfichaBmia  of  the  lumbar  enlargement  of  the  spinal  cord  is  a 
very  rare  accident,  and  must  arise  from  obstruction  of  the  abdominal  aorta. 
In  such  cases  the  lower  extremities  must  be  cold  and  pulseless. 

I.  Ditferetitiatiiiti  of  the  8iiiiial  Paralyses  Assoeiated 
with  Musc^ular  Atrophy,  and  Witlioiit  Distiirbaiiee  of  Hensi- 
Uillty, — or  the  acute  affections  of  the  spinal  cord  belonging  to  this  class, 
there  is  but  one,  namely,  (i)  acute  poMomyeMtis  anterior,  also  known 
as  aaite  spinal  paralysis  of  infaftis,  airophit  paralysis,  regressive  paralysis^ 
and  essential  paralysis  of  infants. 

This  affection  may  occur  at  any  time  of  life,  but  is  far  more  com- 
mon in  infants  and  young  children.  Its  etiology  is  in  a  great  measure 
obscure.  There  is  a  growing  belief  that  it  is  due  to  infectious  causes,  sev- 
eral epidemics  having  been  reported  in  this  country  and  abroad.  It  cer- 
tainly does  not  appear  to  ha%'e  any  definite  relation  to  dentition,  indigestion, 
or  other  common  disorders  of  early  life,  and  it  seems  equally  certain  that 
it  rarely  follows  upon  traumatism.  The  vast  majority  of  cases  have  their 
inception  during  the  hot  months  of  tlie  year. 

The  initial  symptom  is  usually  fever,  which  may  be  of  high  degree, 
and  even  associated  with  delirium  and  convulsions,  in  exceptional  instances. 
The  paralysis  comes  on  rapidly,  after  the  fever  has  continued  for  a  day  or 
two.  It  may  invade  one  or  all  four  extremities.  The  paralyzed  parts 
are  flaccid.  The  deep  and  superficial  reflexes  are  destroyed.  The 
sphincters  of   the  bladder  and   rectum  are   unimpaired,   and  sensation   is 
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retained.  At  a  period  ranging  from  four  days  to  two  weeks,  according  to 
the  severity  of  the  case,  the  paralyzed  muscles  manifest  the  reaction  of 
degeneration.  Beginning  with  the  end  of  the  first  week,  atrophy  of  the 
paralyzed  muscles  appears,  and  proceeds  to  a  greater  or  less  degree.  Still 
later  the  skin  gives  evidence  of  malnutrition,  becoming  cold  and  clammy, 
and  presenting  a  bluish  or  mottled  appearance.  Their  surface-temperature 
may  be  ten  or  more  degrees  below  the  normal.  If  the  case  is  a  mild  one, 
some  improvement  is  noted  at  about  the  end  of  the  first  week.  If  the 
case  is  severe,  it  may  be  delayed  for  several  weeks.  At  the  end  of  three 
weeks  most  of  the  possible  improvement  may  have  been  obtained.  It  is 
the  rule  for  some  muscles — how  many,  will  depend  upon  the  severity  of  the 
case — to  remain  permanently  impaired.  A  very  important  and  serious 
result  of  acute  poliomyelitis  is  the  deformities  arising  from  defective  growth 
of  the  bones  and  contractures  of  the  muscles. 

The  acute  poliomyelitis  of  adults  differs  from  that  of  infants  and  chil- 
dren in  the  comparative  mildness  of  the  initial  symptoms.  The  paralytic 
phenomena  resemble  those  observed  in  infancy  in  every  way.  The  parts 
having  obtained  their  growth,  there  is  little  likelihood  of  resulting  de- 
formities. 

(2)  Chronic  Spinal  Paralyses  with  Muscular  Atrophy.— 
(a)  Chronic  Poliomyelitis  Anterior. — The  paralysis  is  usually  mani- 
fested first  in  the  legs,  and  increases  gradually.  The  arms  are  often  impli- 
cated at  the  same  time.  The  affected  muscles  are  flaccid.  The  superficial 
and  deep  reflexes  in  the  affected  areas  are  lost.  The  paralyzed  muscles 
undergo  atrophy.  The  reaction  of  degeneration  is  present,  and  there  is  no 
involvement  of  the  sphincters.  Fibrillary  twitching  is  almost  always 
present.  The  progress  of  the  disease  varies  greatly  in  different  cases.  In 
some  the  disease  remains  stationary  after  several  months ;  in  still  others 
it  decreases,  a  fair  degree  of  improvement  resulting.  In  still  others  it  pro- 
gresses to  a  fatal  termination. 

(d)  Spinal  Progressive  Muscular  Atrophy,— The  spinal  form  of 
progressive  muscular  atrophy  usually  begins  in  middle  life.  Its  etiology  is 
obscure,  although  traumatism,  exposure  and  heredity  have  been  assigned 
as  causes.  The  majority  of  cases  occur  in  males.  The  first  manifestation 
of  the  disease  appears  in  the  upper  extremities  as  atrophy  of  the  small 
muscles  of  the  hands.  The  muscular  wasting  is  noticed  especially  in  the 
thenar  and  hypothenar  eminences.  The  atrophy  of  the  interossei  leads  to 
deepening  of  the  interosseous  spaces.  Fibrillary  twitching  is  always  pres- 
ent. The  electrical  examination  of  the  affected  muscles  elicits  weak 
response  in  direct  proportion  to  the  extent  of  loss  of  muscular  tissue.  The 
paralytic  phenomena  present  also  go  hand  in  hand  with  the  degree  of  atro- 
phy, and  are  directly  dependent  upon  it.  The  natural  course  of  the  disease 
is  progressive,  one  set  of  muscles  after  another  being  invaded.     It  may  be 
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interrupted  by  long  periods  of  remission.  The  lower  limbs  do  not  partici- 
pate in  the  symptoms  until  the  disease  is  well-advanced.  The  prognosis  of 
the  spinal  form  of  progressive  muscular  atrophy  is  in  the  highest  degree 
unfavorable.  It  will  readily  be  seen  that  this  disease  bears  a  close  resem- 
blance to  chronic  poliomyelitis.  It  differs  from  the  latter,  however,  in 
that  the  atrophy  and  not  the  paralysis  is  the  initial  phenomenon,  the  ab- 
sence of  the  reaction  of  degeneration,  and  in  pursuing  a  slower  and  more 
certainly  progressive  course. 

(t')  Amyotrophic  Lateral  Sclerosis.— This  affection  depends  path- 
ologically upon  a  combined  degeneration  of  the  anterior  gray  horns  and  of 
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Atrophy  of  legs  in  a  ca-c  ui  j  rvj^rc2-Lv  c  muscular  atrophy. 

the  lateral  columns.  With  the  lesions  in  these  situations,  the  symptoms 
can  readily  be  surmised.  According  as  the  pyramidal  tracts  or  the  anterior 
boms  are  relatively  more  or  less  affected,  so  will  spastic  paralysis  or  mus* 
cular  atrophy  predominate.  The  first  symptoms  usually  consist  of  numb- 
ness or  formication  in  the  fingers.  Then  follows  motor  weakness,  with 
more  or  less  rapidly  progressive  muscular  atrophy.  The  atrophy  affects 
the  muscles  as  a  whole,  and  not  fibre  by  fibre,  as  in  progressive  muscular 
atrophy.  Fibrillar)^  twitching  is  commonly  present.  Soon  muscular 
rigidity  is  noted,  and  this  increases  in  intensity  until  it  may  amount  to  abso- 
lute contracture.     When  the  spastic    stage  is  fully  developed,  the  arms 
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become  firmly  drawn  to  the  body,  the  forearms  bent  on  the  arms,  and  the 
fingers  strongly  flexed.  The  legs  become  involved  in  the  second  stage  of 
the  disease.  Here  paraplegia  with  rigidity  is  the  prominent  symptom. 
The  terminal  stage  of  the  disorder  is  usually  characterized  by  involvement 
of  the  muscles  of  the  lips,  tongue,  pharynx  and  lar>'nx,  and  the  mind  is 
affected.  Throughout  the  course  of  the  disease  the  deep  reflexes  are 
greatly  exaggerated.  When  the  atrophy  advances  to  a  marked  degree,  it 
is  usual  for  the  spastic  phenomena  to  decrease.  The  prognosis  of  this 
affection  is  highly  unfavorable,  the  disease  being  surely  progressive.  De- 
partures from  the  typical  course  as  above  outlined  are  not  infrequent,  and 
have  been  described  on  page  660. 

(d)  Acute  Ascending  Paralysis;  Landry's  Paralysis. — The 
propriety  of  considering  acute  ascending  paralysis  among  the  spinal  palsies 
is  open  to  question.  Inasmuch  as  spinal  changes  consisting  of  inflamma- 
tory and  vascular  conditions  or  alterations  in  the  nerve-cells  have  been  reg- 
ularly found  by  the  newer  methods  of  investigations,  and  its  clinical  study 
is  convenient  with  the  affections  above  described,  I  have  decided  to  study 
it  at  this  time.  The  disease  is  unquestionably  dependent  upon  infectious 
causes  and  toxins,  which  in  most  cases  are  bacterial  products. 

The  disease  is  ushered  in  by  vague  sensory  phenomena,  as  aching  and 
soreness  of  the  parts  about  to  be  paralyzed.  Then  the  patient  notices  a 
weakness  in  both  lower  extremities,  and  this  increases  rapidly  even  in  a 
few  hours,  until  the  loss  of  power  is  absolute.  The  muscles  first  attacked 
are  those  of  the  feet ;  next  in  order  come  those  of  the  legs  ;  and,  finally, 
those  of  the  thighs.  The  lower  extremities  having  been  rendered  function- 
less,  the  muscles  of  the  trunk  are  next  attacked  and  rendered  helpless  ;  and 
then  those  of  the  arms  are  treated  in  a  like  manner.  The  disease  finally 
attacks  the  muscles  of  respiration  and  carries  off  the  patient.  The  para- 
lyzed muscles  are  flaccid,  but  rarely  undergo  any  atrophy  whatever.  The 
electrical  ^reactions  are  usually  normal ;  exceptionally,  reaction  of  degener- 
ation may  be  observed.  The  deep  and  superficial  reflexes  are  either  de- 
ficient or  destroyed.  The  bladder  and  rectum  retain  their  normal  functions. 
The  prognosis  of  acute  ascending  paralysis  is  highly  unfavorable,  as  it  ter- 
minates fatally,  as  a  rule,  within  a  couple  of  weeks. 

II.  Spinal  Paralyses  Associated  with  Severe  Pains  in 
Either  the  Trunk  or  Extremities.— (^)  Locomotor  Ataxia; 
Tabes  Dorsalis;  Posterior  Spinal  Sclerosis.— This  is,  in  all  proba- 
bility, the  most  frequently  observed  of  all  chronic  affections  of  the  spinal 
cord.  A  syphilitic  history  is  so  regularly  obtainable  in  my  experience  that 
I  have  come  to  regard  syphilis  a  necessary  prerequisite  to  its  existence. 
Other  agencies  may  be  operative  as  exciting  or  determining  causes  ;  but 
syphilis  is  the  one  great  predisposing  factor.  The  first  symptom  observed 
is  usually*  the  lightning  or  fulgurant  pains.     Even  at  this  early  stage  the 
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knee-jerks  are  absent.     These  two  symptoms  may  continue  for  years,  even 
twenty,  before  any  disturbance  of  gait  is  manifested. 

This  disorder  in  gait  is  known  as  the  ataxic  gait,  and  has  been  de- 
scribed elsewhere.  (J/V/t*  page  692.)  It  is  especially  manifested  when  the 
patient  attempts  to  walk  with  his  eyes  closed,  or  in  the  dark.  If  requested 
to  stand  with  eyes  closed  and  heels  and  toes  approximated,  he  staggers  and 
falls.  As  the  disease  progresses,  walking  and  standing  become  more  and 
more  difficult,  until  finally  they  are  impossible.  Eventually  the  upper  portion 
of  the  spinal  cord  is  involved.  At  first  the  patient  notices  a  difficulty  in 
reaching  for  or  grasping  an  object  unless  his  gaze  is  fixed  upon  it ;  or  he 
may  observe  that  certain  delicate  movements,  which  he  could  formerly  per* 
form  with  ease,  become  awkward.  AniEsthesia  of  various  portions  of  the 
body  is  a  prominent  feature.  As  a  rule,  it  is  not  noticed  by  the  patient 
until  the  disease  has  existed  for  a  number  of  years.  Careful  examination 
in  the  early  stages,  when  the  only  other  symptoms  present  are  the  lightning 
pains  and  the  absent  knee-jerks,  will  discover  patches  and  bands  of  anaes- 
thesia about  the  trunk.  The  anaesthesia  of  the  extremities  adds  to  the  dif- 
ficulties of  walking.  The  patient  complains  of  a  sensation  as  if  the  soles  of 
the  feet  were  padded,  or  as  if  he  w^as  walking  on  thick  velvet  carpet.  Pain 
in  the  back  or  spinal  tenderness  is  never  complained  of  in  locomotor  ataxia. 
Their  presence  indicates  meningeal  involvement.  Eye  symptoms  present 
themselves  in  great  v*ariet>'  in  locomotor  ataxia.  Of  these,  the  Argyll- 
Robertson  pupil  is  especially  characteristic.  This  makes  its  appearance, 
as  a  rule,  early  in  the  disease.  Myosis  and  mydriasis  are  likewise  not  un* 
commonly  observed  ;  or,  again,  there  may  be  inequality  of  the  pupils.  Atro- 
phy  of  the  optic  ner\'e  is  observed  in  a  small  percentage  of  ataxic  patients. 
It  is  especially  distressing  in  that  it  progresses  to  complete  blindness.  Eor 
some  reason  thus  far  not  explained,  the  ataxic  symptoms  do  not  progress 
in  these  cases.  Paralyses  of  eye -muscles  are  exceedingly  common  symp- 
toms. In  many  instances  they  are  not  sufficiently  marked  to  manifest 
themselves  as  squint,  but  produce  diplopia.  Paralytic  ptosis  is  also  an  oc- 
casional symptom.  These  ocular  palsies  are  apt  to  be  but  temporary. 
They  may,  however,  appear  and  disappear  a  dozen  times  during  the  progress 
of  the  disease.  Bladder  and  rectal  symptoms  are  very  common  tn  ataxia. 
Urinary  incontinence  is  an  after-accompaniment  of  the  late  stages  of  tlie 
disease ;  in  other  cases  the  patient  is  unable  to  empty  his  bladder  com- 
pletely by  reason  of  deficient  e.xpulsive  power.  The  residual  urine  is  apt 
sooner  or  later  to  set  up  cystitis.  The  rectal  symptoms  are  not  apt  to  be 
so  prominent.  They  are  usually  manifested  as  deficient  expulsive  power. 
Sexual  desire  in  the  early  stages  of  the  disease  is  usually  unimpaired.  In 
the  later  stages  it  vanishes,  erectile  power  being  entirely  lost.  The  so- 
called  visceral  crises  constitute  an  important  but  infrequently  recognized 
manifestation  of  ataxia.     Those  most  frequently  observed  are  the  gastric 
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and  nephritic  crises.  In  the  former  the  pains  are  paroxysmal,  of  a  burning 
or  lancinating  character,  and  are  described  by  the  patient  as  if  a  red-hot  fork 
had  been  plunged  through  the  epigastrium  into  the  stomach.  They  are 
frequently  associated  with  retching  and  vomiting.  In  some  cases  the  vom- 
iting exists  without  the  pain,  and  may  be  so  severe  that  the  introduction  of 
the  smallest  quantity  of  water  into  the  stomach  is  sufficient  to  renew  it. 
These  crises  usually  last  three  or  four  days,  and  recur  at  intervals  of  a 
ij  month  or  more.     They  may  be  associated  with  irregularity  of  the  heart's 

ii  action.     Renal  crises   simulate  renal  colic  from  the  passage  of  a   stone 

■*j  along  the  ureters.     Lastly,  we  have  certain  trophic  symptoms,  including  the 

joint-lesions,  the  perforating  ulcer,  falling  out  of  the  teeth  and  nails. 

(6)  Cervical  Hypertrophic  Pachymeningitis.— Opinions  seem  to 
differ  as  to  what  constitutes  this  disease.  Some  claim  that  the  hypertrophic 
inflammation  of  the  spinal  dura  is  always  secondary  to  haemorrhagic  ex- 
travasations, and  others  describe  a  special  affection  in  which  pachymenin- 
gitis with  inflammatory  proliferation  leads  to  marked  thickening,  even  to 
ten  times  the  normal.  The  alleged  causes  of  the  affection  are  exposure, 
over-exertion,  traumatism,  syphilis,  and  alcoholism.  In  the  initial  stage 
the  disease  is  characterized  by  severe  pains  with  disturbed  sensation,  due  to 
compression  of  the  posterior  spinal  nerve-roots.  These  pains  involve  the 
neck,  occiput  and  arms,  and  are  of  the  most  agonizing  character.  After  a 
period  ranging  from  two  to  six  months,  the  anterior  nerve-roots  become  in- 
volved, and  then  there  is  paralysis  with  atrophy  of  muscles,  especially  of 
those  supplied  by  the  ulnar  and  radial  nerves.  The  paralysis  of  the  flexor 
muscles  predominates,  and  this  leads  to  a  characteristic  deformity,  in  which 
the  hands  are  hyperextended  at  the  wrists,  the  first  phalanges  are  extended 
and  the  second  and  third  are  strongly  flexed.  Ultimately,  the  movements 
of  the  entire  upper  extremities  become  involved.  In  the  terminal  stage  of 
the  disease,  the  lower  extremities  become  affected  with  a  spastic  paraplegia 
without  muscular  atrophy. 

Some  authors  describe  cervical  hypertrophic  pachymeningitis  as  a 
variety  of  syringomyelia.  In  this  they  are  probably  mistaken,  because  some 
cases  of  the  latter  affection  present  the  clinical  features  of  the  disease  under 
consideration.  Syringomyelia  usually  begins  in  the  cervical  portion  of  the 
spinal  cord,  and  may  be  associated  with  severe  pains  and  muscular  atrophies. 
The  dissociation  of  sensory  phenomena  is  strongly  suggestive  of  syringo- 
myelia. 

{c)  Malignant  Disease  of  the  VertebreB. — The  important  malig- 

[|i=5  nant  growths  of  the  vertebrae  include  carcinoma  and  sarcoma.     The  former 

I  may  appear  as  a  primary  lesion,  but  is  usually  secondary  to  malignanc>'' 

elsewhere,  especially  of  the  mamm«'e,  and  occasionally  of  the  stomach  and 

II  uterus.     In  most  instances  the  bodies  of  the  vertebrae  are  first  involved. 

\f  The  symptomatology  may  be  inferred  from  the  natural  course  of  such  lesions. 
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The  early  clinical  phenomena  relate  to  the  vertebra.  There  is  severe  lo* 
calizcd  pain  with  tenderness,  aggrav^ated  by  any  motion  or  jarring.  Quite 
naturally,  the  spine  is  held  rigid.  An  objective  examination  of  the  parts 
does  not  disclose  the  presence  of  a  tumor,  unless  it  has  involved  the  ver- 
tebra! arches«  The  cancerous  infiltration  of  the  bony  structures  may  de- 
velop deformity,  or,  what  is  said  to  be  suggestive  of  malignant  vertebral 
disease,  actual  shortening  of  the  spinal  column.  The  next  set  of  symp- 
toms relate  to  irritation  of  the  spinal  nerve-roots.  The  most  important 
of  these  are  the  pains  produced  by  irritation  of  the  posterior  roots  ;  they 
are  usually  persistent,  and  become  progressively  severe  as  the  disease  in- 
creases, and,  what  is  especially  characteristic,  are  practically  always  bilateral 
from  the  first.  Nevertheless,  the  limitation  of  the  pain  to  one  side  should 
not  lead  us  to  negative  a  diagnosis  of  vertebral  cancer.  The  symptoms  of 
motor  irritation  are  rarely  as  prominent  as  those  of  sensor^'  character,  and 
consist  of  spasois  and  contractures.  Next  come  the  symptoms  produced  by 
nerve-compression,  and  these  include  paralyses  with  atrophy  and  anaes- 
thesia. Lastly  come  the  symptoms  which  indicate  involvement  of  the  cord 
itself.  These  include  phenomena  indicating  compression  of  the  cord  at  the 
level  of  the  lesion,  and  interference  with  the  motor  and  sensory^  conducting 
tracts  below  the  part  compressed. 

{d)  Tumors  of  the  Oord  and  Meninges.— In  a  general  way  it 
may  be  stated  that  the  symptoms  of  spinal-cord  tumor  are  those  of  a  focal 
lesion,  which,  in  its  early  stages,  produces  phenomena  indicating  central 
irritation,  and  subsequently  others  showing  compression  and  destruction  of  a 
transverse  segment  of  the  cord  and  its  nerve-roots.  Of  the  earlier  irritative 
indications,  pain  is  prominent.  It  is  characteristically  bilateral,  and  is  apt  to 
appear  the  earlier  and  be  more  severe  as  the  tumor  involves  or  approaches 
the  meninges.  Girdle  sensations,  anx^sthesia  and  hypera^sthesia  are  also 
prominent  symptoms.  The  paralysis  almost  invariably  begins  in  one  lower 
extremity.  The  paralyzed  muscles  supplied  by  the  nerve-roots  given  ofl 
from  the  affected  segment  of  the  cord  undergo  atrophy,  and  exhibit  the 
reaction  of  degeneration.  The  reflexes  from  this  segment  of  the  cord  are 
abolished,  while  those  derived  from  below  are  exaggerated.  The  clinical 
course  of  intraspinal  tumor  is  sometimes  characteriEed  by  attacks  of  mye- 
litis or  meningitis,  or  both. 

{€)  Pachymeningitis  with  Vertebral  Oaries,— In  the  diagnosis 
of  this  affection  it  is  important  to  recognize  the  fact  that  the  spinal  sjTup- 
toms  are  not  the  result  of  the  deformity  of  the  vertebral  column,  for  they 
are  especially  apt  to  appear  early^  in  the  course  of  the  disease,  before  there  is 
much  breaking  down  of  the  bony  structures.  The  intraspinal  changes  which 
disturb  the  function  of  the  cord  include  a  more  or  less  extensive  inflamma- 
tory growth  which  compresses  the  anterior  surface  of  the  spinal  cord,  arrest 
of  the  circulation  with  resulting  oedema,  and  pressure  from  the  displaced 
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bones.  The  symptoms  upon  which  the  diagnosis  of  the  condition  is  based 
consist  of  those  dependent  upon  the  vertebral  caries,  plus  those  due  to  irri- 
tation of  the  spinal  nerve-roots  and  involvement  of  the  spinal  cord.  The 
bone  symptoms  come  first.  They  include,  first  of  all,  pain  in  the  back,  which, 
if  not  accurately  localized  by  the  patient,  may  be  elicited  by  side-pressure  on 
the  spinous  processes  with  the  finger-tips.  Pressure  with  a  sponge  soaked  in 
hot  water  may  also  be  used  for  the  same  purpose.  The  pain  is  persistent ;  is 
aggravated  by  any  motion.  There  is  more  or  less  rigidity  of  the  spinal 
column  at  or  about  the  seat  of  pain.  The  patient  endeavors  to  make  him- 
self as  comfortable  as  possible  by  assuming  such  postures  as  will  relieve 
the  diseased  vertebrae  of  their  superincumbent  weight.  When  the  deformity 
— kyphosis — occurs,  then,  of  course,  the  diagnosis  is  beyond  question.  The 
symptoms  dependent  upon  irritation  of  the  ner\'e-roots  may  appear  dur- 
ing any  stage  of  the  disease.  They  include  peripheral  pains,  which,  being 
referred  to  different  locations,  may  give  rise  to  diagnoses  which  fall  wide  of 
the  mark.  I  have  known  them  to  be  attributed  to  rheumatism,  gastritis, 
appendicitis,  and  gall-stones.  Sometimes  they  are  agonizingly  severe,  though 
usually  less  so  than  in  cancerous  disease  of  the  vertebra.  They  may  be 
accompanied  by  herpes  zoster.  Probably  the  first  evidence  of  involvement 
of  the  spinal  cord  itself  is  found  in  the  increased  reflexes.  The  various 
superficial  and  deep  reflexes  originating  in  the  spinal  segments  below  the 
lesion  exhibit  all  grades  of  exaggeration,  from  the  mildest  to  the  most  ex- 
treme. Ankle-clonus  is  marked.  The  paraplegia  is,  in  the  majority  of 
cases,  of  gradual  onset.  In  some  few  cases  it  may  reach  its  maximum  in- 
tensity in  two  or  three  weeks  from  its  commencement ;  and  in  still  more 
exceptional  instances  it  has  been  known  to  come  on  suddenly,  in  response 
to  a  slight  traumatism,  without  apparent  cause,  and  reach  its  acme  over 
night.  It  is  always  of  the  spastic  variety.  In  extreme  cases  the  bladder 
and  rectum  may  be  paralyzed.  When  compression  of  the  cord  at  the  level 
of  the  lesion  is  at  all  great,  paralysis  and  atrophy  of  the  muscles  sup- 
plied by  the  particular  spinal  segment  thus  affected  will  take  place.  From 
a  prognostic  standpoint,  it  is  well  to  know  that  in  no  disease  of  the  spinal 
cord  is  recovery  more  liable  to  ensue,  despite  the  gravity  of  the  symptoms, 
than  in  the  one  under  discussion. 

III.  Spinal  Paralyses  not  Associated  with  Early  Muscu- 
lar Atropliy  or  Severe  Pains.— (^)  Ataxic  Paraplegia.— This  is  a 
disease  of  uncertain  etiology,  dependent  upon  a  combined  sclerosis  of  the 
posterior  and  lateral  columns  of  the  spinal  cord.  Its  onset  is,  as  a  rule, 
very  gradual.  Its  first  symptom  is  a  slight  weakness  or  tired  feeling  in 
the  legs  on  any  exertion,  and  this  is  associated  with  unsteadiness  or  inco- 
ordination of  gait.  The  patient  finds  himself  unstable  when  attempting  to 
stand  with  his  eyes  closed  and  heels  and  toes  approximated.  These  symp- 
toms   increase   gradually   over   a    term    of  years   until   complete   paralysis 
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develops.  With  the  increasing  loss  of  power  the  incoordination  becomes 
a  less  prominent  feature,  and  rigidity  of  the  paralyzed  limbs  appears.  The 
h'ghtning  pains  of  tabes  are  absent.  Pain  in  the  back  is  of  common  occur- 
rence. Occasionally  the  patient  complains  of  dull  pains  in  the  legs,  espe- 
cially on  fatigue.  All  the  deep  and  superficial  reflexes  are  greatly  exag- 
gerated ;  ankle-clonus  is  marked.  The  functions  of  the  rectal  and  vesical 
sphincters  and  the  sexual  organs  are  often  impaired  to  a  marked  degree. 
Sometimes  mental  impairment  is  observed.  The  prognosis  of  the  disease 
is  highly  unfavorable. 

(p)  Spastic  Paraplegia. — This  disease  is  likewise  of  uncertain  etiol- 
ogy. It  is  dependent  upon  degeneration  of  the  pyramidal  tracts  of  the 
spinal  cord.  In  a  general  way  the  symptoms  consist  of  paralysis  with 
rigidity  of  the  affected  parts,  and  a  most  remarkable  exaggeration  of  the 
deep  and  superficial  reflexes.  The  disease  is  of  slow  onset  always.  There 
is  first  noticed  a  slight  weakness  of  the  lower  extremities,  which  gradually 
progresses  to  disability.  At  the  same  time  the  knce-jerks  are  found  to  be 
greatly  exaggerated,  and  ankle-clonus  is  obtainable.  The  Babinski  reflex 
is  present^  Rigidity  appears,  and  is  especially  prominent  in  the  extensor 
muscles.  The  spastic  gait  is  characteristic.  The  limbs  are  moved  as  if  in 
one  piece.  The  toes  scrape  the  ground.  Sometimes,  because  of  the  strong 
adductor  spasm,  the  limbs  are  drawn  in  front  of  each  other,  giving  rise  to 
the  phenomenon  known  as  cross-legged  progression.  The  tension  put  on 
the  tcndo-Achilles  excites  an  ankle-clonus,  the  tremulous  movements  of 
which  are  imparted  to  the  gait.  Sensor>^  disturbances  are  absent,  as  a  rule  ; 
if  they  do  occur,  they  consist  solely  of  sensations  of  numbness  and  formi- 
cation. The  sphincters  are  sometimes  paralyzed.  The  arms  will  be  affected 
if  the  degeneration  involves  the  cord  above  the  cervical  enlargement  The 
prognosis  is  highly  unfavorable. 

(r)  Disseminated  Sclerosis. — Disseminated  foci  of  sclerosis  may  in- 
vade the  spinal  cord  and  produce  thereby  a  variety'  of  symptoms  limited 
only  by  the  location  and  extent  of  the  lesions.  In  this  way  may  result 
clinical  phenomena  which  may  cause  the  disease  to  simulate  any  or  all  of 
the  well-known  system  diseases  of  the  cord, — ^which  ones  being  dependent 
upon  the  particular  portions  of  the  spinal  cord  bearing  the  brunt  of  the  patho- 
logical changes.  It  is  evident,  therefore,  that  no  practical  description  can 
be  given  of  disseminated  sclerosis  of  the  cord. 

(if)  Priedreicll's  Atama. — This  disease  is  also  known  as  hereditary 
ataxia.  Strictly  speaking,  it  is  not  an  hereditary  but  a  family  disease.  Its 
first  manifestatious  usually  appear  in  childhood,  although  its  advent  may 
be  delayed  as  late  as  the  t^'enty-fifth  year.  The  anatomical  changes 
include  a  diffuse  sclerosis  of  the  posterior  and  lateral  columns  of  the 
spinal  cord. 

Friedreich's  ataxia  is  always  of  gradual  onset.     In  many  instances  it 
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Fig.  192. 


may  be  impossible  to  determine  the  time  at  which  the  first  symptoms 
appeared,  because  the  weakness  of  the  lower  extremities  appeared  before 
the  age  at  which  the  child  should  learn  to  walk.  Under  such  circum- 
stances, the  difficulty  is  not  unnaturally  attributed  to  ordinary  tardy  de- 
velopment. In  those  who  are  already  walking,  the  first  symptom  is  an 
incoordination  of  gait,  which  resembles  more  the  gait  of  alcoholic  intoxi- 
cation than  of  locomotor  ataxia.  It  may  or  may  not  be. aggravated  when 
the  eyes  are  closed.  Next  the  arms  are  affected,  and  usually  within  a 
short  time,  as  compared  with  the  progress  noted  in  other  degenerative 
spinal-cord  affections.  Voluntary  movements  of  the  arms  become  irregular 
and  jerky.  Nearly  always  the  knee-jerks  are  destroyed  early  in  the  disease. 
Very  exceptionally,  and  then  only  in  atypical  cases  of  the  disease,  they  are 
exaggerated.  The  further  progress  of  the  disease  is  characterized  by  in- 
volvement of  the  movements  of  the  head 
and  neck.  These  become  irregular  and 
jerky,  and  there  may  even  be  an  irregu- 
lar tremor.  Speech  becomes  affected  ; 
syllables  are  omitted,  and  utterance  is 
slow  and  hesitating.  Nystagmus,  ob- 
served especially  when  the  patient  is 
looking  to  one  side,  is  nearly  always 
present.  Optic-nerve  atrophy  and  pupil- 
lary symptoms  are  absent.  Sensory 
symptoms  do  not  present  themselves 
with  any  regularity.  They  consist  of 
dull  pains,  slight  anaesthesia,  delay  in  sensory  conduction,  and  hyperalgesia. 
Various  deformities  mark  the  later  stages  of  Friedreich's  ataxia.  Lateral 
curvature  of  the  spine  is  commonly  present,  and  may  or  may  not  be  asso- 
ciated with  angular  deformity.  Talipes  equinus  or  equino-varus  frequently 
appears.  A  characteristic  deformity  of  the  feet  is  the  dorsal  flexion  of  the 
great  toe  on  its  phalanx. 

(r)  Acute  Myelitis. — The  etiology  of  acute  transverse  myelitis  is 
found  mainly  in  traumatic  and  infectious  processes.  In  traumatic  cases,  the 
cause  is  self-evident.  In  the  cases  arising  otherwise,  it  is  not  so  clear.  The 
toxaemia  giving  rise  to  it  include  the  many  acute  infectious  diseases,  notably 
typhoid  fever,  scarlatina,  measles,  malaria,  gonorrhoea,  syphilis,  erysipelas, 
and  septic  infection.  Exposure,  alcoholism,  sexual  excesses,  inordinate  ex- 
ertion, must  be  relegated  to  the  class  of  predisposing  factors.  The  pre- 
monitory symptoms  of  acute  myelitis  are  those  of  acute  inflammatory  affec- 
tions generally,  and  include  high  temperature,  rapid  pulse,  and  the  usual 
constitutional  phenomena  of  fever.  The  initial  spinal  symptoms  are  those 
indicative  of  irritation,  soon  followed  by  others  due  to  impaired  function. 
It  should  be  understood  at  the  outset  that  the  symptomatology  of  myelitis 
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myst  vary  with  the  le%'el  of  the  spina!-cord  lesion,  and  the  extent  to  which 
the  same  has  involved  the  different  sets  of  conducting  tracts. 

In  the  beginning  the  patient  complains  of  pains  and  para^sthesi^-e,  the 
latter  being  unquestionably  the  more  prominent.  These  pariEsthesise  in- 
clude numbness,  formication,  and  tingling,  noticeable  especially  in  the  ex- 
tremities.  Pain,  when  present,  is  confined  to  limited  areas  ;  sometimes  it  is 
in  the  back,  and  sometimes  it  assumes  the  well-known  girdle  character 
Severity  and  persistence  of  pains  suggest  that  the  inflammation  has  involved 
the  meninges  as  well  as  the  spinal  cord  itself  The  motor  symptoms  of 
myelitis  first  appear  as  a  sense  of  dragging  or  heaviness  in  the  limbs,  gradu- 
ally increasing  in  intensity  until  it  amounts  to  absolute  paralysis.  With 
this  loss  of  power  comes  a  loss  of  sensation,  which  likewise  increases  to 
complete  anaesthesia.  The  time  occupied  by  these  symptoms  in  reaching 
their  maximum  intensity  varies  in  diflferent  cases  ;  it  maybe  but  a  few  hours 
in  some*  while  in  others  it  may  not  be  for  several  days.  In  traumatic  cases, 
when  the  cord  has  been  greatly  compressed,  motor  and  sensor^'  paralyses 
are  present  from  the  start.  The  inflammation  and  its  special  symptoms  are 
secondary.  Trophic  phenomena  are  commonly  present,  and  are  very  dis- 
tressing. The  skin  usually  suffers,  and  becomes  dr\^and  harsh.  The  tem- 
perature of  the  paralyzed  limbs  is  nearly  always  higher  than  that  obtained 
under  the  tongue.  The  most  important  lesion  is  the  bedsores,  which  may 
occur  on  any  part  exposed  to  pressure,  but  especially  are  they  likely  to 
appear  over  the  buttocks  and  sacrum.  Even  the  light  pressure  of  the  heels 
on  the  bedding  frequently  produces  them  in  that  locality^.  The  bladder 
and  rectum  rarely  escape  in  acute  myelitis.  Usually  there  is  incontinence 
of  both  urine  and  f^ces.  When  an  entire  transverse  segment  of  the  cord 
is  involved,  the  reflexes  dependent  upon  the  integrity  of  all  segments  below 
the  one  affected  are  destroyed.  If,  however,  some  fibres  are  still  intact, 
these  reflexes  are  preserved,  or  even  exaggerated.  The  muscles  receiving 
their  nerve-supply  from  the  anterior  comua  in  the  affected  segment  undergo 
atrophy,  and  present  the  reaction  of  degeneration.  When  the  ccr\ical  por- 
tion of  the  cord  is  the  seat  of  the  pathological  process,  all  four  extremities 
are  paralyzed.  In  addition,  there  will  be  observed  irregularity  of  respira- 
tion. The  prognosis  of  acute  myelitis  is  highly  unfavorable.  Death  usu- 
ally results  from  exhaustion  within  a  short  time.  Those  cases  which  re- 
cover become  hopeless  cripples. 

(/)  Thrombotic  Softening  of  the  Spinal  Cord. — The  possibility 
of  the  existence  of  thrombotic  softening  of  the  spinal  cord  has  been  seri- 
ously called  in  question  by  eminent  audio rity.  Cases  have  been  observed. 
however,  which  place  the  disease  beyond  dispute.  The  symptoms,  result- 
ing, as  they  do,  from  lesions  of  the  cord,  must  present  features  which  are 
almost  indistinguishable  from  those  of  acute  myelitis.  Etiological  factors 
must  constitute  an  important  feature  in  establishing  the  diagnosis,  i>.,  the 
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patient  must  give  evidence  of  vascular  changes  capable  of  giving  rise  to 
thrombosis,  these  including  atheroma  and  syphilis  in  particular.  In  the  only- 
case  in  which  the  diagnosis  of  spinal  thrombosis  was  made  by  me,  the 
patient,  an  elderly  man,  had  repeated  attacks  of  paraplegia,  each  one  worse 
than  the  preceding,  and  finally  presenting  the  full  clinical  picture  of  com- 
plete transverse  myelitis. 

(g)  Hereditary  Spaatic  Paraplegia.— Cases  belonging  to  this  cate- 
gory are  rare.  My  experience  is  limited  to  the  observation  of  a  series  of 
cases  studied  and  reported  by  Bayley.  In  them  the  line  of  hereditary 
tendency  to  this  disease  was  remarkable,  having  been  traced  through  no 
less  than  five  generations.  There  were  no  special  features  attached  to  the 
spastic  paraplegia  in  these  cases  other  than  those  which  one  would  expect 
to  see  in  paralyses  of  like  character  first  manifesting  themselves  early  in 
life. 

(//)  Reflex  Paralyses.— I  have  introduced  the  subject  of  reflex  par- 
alyses simply  to  indicate  my  lack  of  faith  in  the  possibility  of  any  such  oc- 
currence. Careful  study  will  relegate  all  the  alleged  examples  to  either 
hysteria,  myelitis,  or  the  various  simple  and  combined  system  diseases  of 
the  spinal  cord.  A  belief  in  the  existence  of  these  palsies  is  a  barrier  to 
scientific  clinical  investigation.  The  doctrine  of  the  origin  of  paralysis  in 
reflex  irritation  was  promulgated  at  a  time  when  the  pathology  of  nervous 
diseases  was  in  a  chaotic  state.  To  believe  in  it  to-day  is  a  relic  of  bar- 
barism. 

(/)  Periodic  Paralyses.— Cases  of  this  character  are  very  rare  in- 
deed ;  but  examples  have  been  reported  by  competent  neurologists.  Their 
pathology  is  not  at  all  understood. 

Peripheral  Paralyses. 

Peripher^il  paralyses  are  recognized  by  their  distribution,  being  con- 
fined to  areas  supplied  by  one  or  more  nerve-trunks.  The  pathological 
lesions  upon  which  they  depend  include  neuritis  and  traumatism.  The  lat- 
ter term  is  here  used  in  its  broadest  sense,  including  external  injury  and 
compression  within  by  reason  of  tumors,  abscesses,  etc. 

Neuritis  may  be  either  simple  or  multiple,  i.e.,  limited  to  one  nerve  or 
nerve-trunk,  or  involving  numerous  nerves.  In  accordance  with  the  gen- 
eral law  that  **  Symmetrical  multiplicity  means  a  blood  state  acting  alone, 
irregular  multiplicity  means  a  blood  state  combined  with  local  determining 
causes,  and  purely  local  manifestation  means  a  local  cause,"  we  expect 
simple  neuritis  to  originate  in  local  causes  ;  hence  we  find  it  to  be  due  to 
injuries,  local  exposure,  pressure  of  tumors,  and  faulty  postures.  But  its 
onset  may  be  favored  by  constitutional  predisposition,  as  it  may  result  from 
syphilis,  lithaemia,  leucocytha^mia,  and  rheumatism.  In  multiple  neuritis, 
the  constitutional  origin  of  the  cause  is  more  apparent.     We  find  this  dis- 
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ease  especially  liable  to  occur  after  toxaemi^e,  notably  those  of  typhoid 
fever,  diphtheria,  diabetes,  syphilis,  tuberculosis,  rheumatism,  gout,  variola, 
septica:mia,  alcohol,  lead,  arsenic,  and  bisulphide  of  carbon. 

The  symptoms  of  simple  neuritis  must  necessarily  vary  with  the 
acuteness  of  the  lesion  and  the  functions  of  the  nerve  involved.  Thus  its 
onset  may  be  rapid  or  slow.  Pain  is  generally  the  first  symptom  to  attract 
notice. 

At  first  it  is  localized  over  the  course  of  the  affected  nerve,  and  is 
greatly  aggrav^ated  by  pressure,  and  by  influences  which  increase  the  tension 
on  the  affected  nerve.  Pressure  upon  the  nerve  sometimes  excites  pain, 
which  extends  to  its  utmost  points  of  distribution.  Sensory  disturbances 
are  likewise  prominent.  These  consist  of  numbness,  tingling,  and  anaes- 
thesia in  the  regions  supplied  by  the  aflfected  nerve.  They  may  constitute 
the  first  symptoms,  and  in  mild  cases  the  only  ones.  They  are  generally 
experienced  in  the  feet  and  hands.  When  the  patient  is  thin,  or  the  course 
of  the  ner\'e  superficial,  the  inflamed  and  swollen  structure  may  be  felt. 
Constitutional  symptoms  are  rarely  prominent  Motor  symptoms  in  the 
shape  of  paralyses  are  not  likely  to  be  obtrusive  unless  the  traumatism 
giving  rise  to  the  inflammation  has  been  a  severe  one.  In  most  cases,  how- 
ever, careful  examination  reveals  the  presence  of  some  loss  of  power.  The 
paralysis  partakes  of  the  characteristics  of  that  due  to  lesions  of  the  lower 
motor  neuron,  rr.,  there  is  muscular  atrophy,  with  the  reaction  of  degen- 
eration. Fibrillar)^  contractions  are  associated  with  the  advancing  muscular 
atrophy.  In  the  chronic  forms  of  neuritis  pain  is  the  most  prominent  fea- 
ture ;  indeed,  these  cases  may  be  diagnosed  as  neuralgia. 

In  multiple  neuritis  the  symptoms  will  vary  greatly  according  to  the 
nature  of  the  case.  Taking  those  originating  in  excessive  alcoholic  addic- 
tion as  a  type,  we  find  a  histor)'  of  numbness,  tingling,  various  paraisthesia, 
gastric  symptoms,  insomnia,  tremor,  and  peripheral  pains  extending  over  a 
period  of  months.  Finally  the  paralysis  sets  in  with  more  or  less  rapidity. 
It  usually  starts  in  the  lower  extremities,  affecting  the  anterior  tibial  group 
of  muscles,  thus  producing  the  symptom  known  as  *'  foot-drop/'  Some- 
times it  involves  hands  and  feet  simultaneously,  producing  w^rist-drop  in  the 
former.  The  paralysis  may  extend  in  severe  cases  until  the  muscles  of  all 
four  extremities  are  involved.  It  may^  but  rarely  does,  involve  the  trunk. 
Tactile  and  muscular  sensibility  are  seriously  interfered  with.  Severe  pains 
are  often  experienced.  The  affected  parts  are  decidedly  hyperjesthetic. 
Both  superficial  and  deep  reflexes  arc  destroyed  in  the  paralyzed  parts. 
Mental  symptoms  are  nearly  always  associated  with  alcoholic  neuritis,  and 
include  delirium,  illusions,  hallucinations,  insomnia,  loss  of  memor)'',  and  de- 
fective power  of  concentration.  In  women  suffering  from  alcoholic  neuritis 
there  is  nearly  always  an  asisociated  amenorrhcea.  Urticaria  and  purpuric 
blotches  on  the  lower  extremities  have  been  observed  by  Buzzard. 
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In  multiple  neuritis  succeeding  diphtheria,  paralysis  with  anaesthesia  is 
the  prominent  feature.  There  may  be,  as  associated  symptoms,  paralysis  of 
deglutition,  double  vision,  or  loss  of  the  power  of  accommodation.  Pains 
are  not  as  prominent  as  they  are  in  some  other  varieties  of  neuritis. 

Post-typhoid  neuritis  exhibits  both  pain  and  paralysis.  It  is  to 
be  diagnosed  by  the  histor)*^  of  the  case. 

Arsenical  neuritis  is  characterized  mainly  by  the  prominence  of  the 
symptoms. 

Plumbic  neuritis  involves  mainly  the  musculo-spiral  nerves. 

Paralyses  of  the  Upper  Extremities. 

These  may  result  from  injury  of  the  brachial  plexus  as  a  whole  or  in 
part  (plexor  or  combined  paralyses),  or  they  may  be  due  to  lesions  of  indi- 
vidual nerve-trunks. 

Plexus  Paralysis.— The  patient  cannot  raise  his  arm  at  the 
shoulder,  nor  can  he  flex  the  forearm  at  the  elbow;  the  move-* 
ments  of  the  wrist  are  imimpaired ;  and  the  arm  when  flexed 
at  the  elbow  can  be  extended  by  the  imaffected  triceps.  This  in- 
dicates loss  of  power  of  the  deltoid,  biceps,  infraspinatus,  supraspinatus, 
brachialis  anticus,  and  supinator  longus,  and  is  due  to  injury  of  the  nerve- 
trunks  from  the  fifth  and  sixth  cervical  roots.  It  is  commonly  known  as 
Erb's  paralysis,  and  is  not  infrequent  as  the  result  of  injury  during  birth. 
It  may  also  occur  from  neuritis,  pressure  of  tumors,  and  constrained  pos- 
ture during  ether  narcosis. 

Inability  to  extend  the  arm  at  the  elbow,  flex  the  wrist  and 
Angers,  and  pronate  the  forearm,  is  due  to  lesions  of  the  seventh  and 
eighth  cervical  and  first  dorsal  nerve-roots.  It  is  known  as  lower  plexus 
paralysis.  Such  cases  have  been  produced  by  pressure  of  tumors,  osseous 
thickening  of  the  first  rib,  syphilitic  meningitis,  and  neuritis. 

Complete  paralysis  of  the  arm  is  known  as  total  plexor  paraly- 
sis, and  is  always  traumatic  in  origin,  resulting  from  injuries  during  parturi- 
tion, dislocation  of  the  humerus,  or  fractures  of  the  clavicle  or  humerus. 

The  inferior  angle  of  the  scapula  assumes  a  position  nearer 
to  the  vertebral  column  than  normal,  and  at  the  same  time  the  pos- 
terior border  of  the  bone  projects,  giving  it  an  appearance  that  has  been 
described  as  "winged."  Such  a  condition  is  due  to  paralysis  of  the  ser- 
ratus  magnus  muscle,  which  is  supplied  by  the  long  thoracic  nerve.  It  is 
generally  produced  by  compression,  as  in  carrying  heavy  weights  upon  the 
shoulder,  or  by  muscular  action  with  the  arm  elevated,  as  in  whitewashing 
a  ceiling.  It  may  also  result  from  **  cold."  Paralysis  of  the  serratus  is  also 
observed  as  part  of  general  palsies,  as  in  progressive  muscular  atrophy  and 
acute  poliomyelitis  anterior. 

Inability  to  raise  the  arm  at  the  shoulder.     This  is   due   to 
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paralysis  of  the  deltoid  and  teres-minor  muscles,  which  are  supplied  by  the 
circuniflex  oene.  The  function  less  muscles  undergo  atrophy  and  there 
ensues  flattening  of  the  shoulder.  The  ligaments  relax,  and  a  concavity 
forms  beneath  the  acromion  process.  Circumflex  nerve  paralysis  is  gener- 
ally the  result  of  blows  on  the  shoulder,  or  crutch-pressure. 

Inability  to  extend  the  hand  and  fingers^  with  paralysis  of 
the  supinator  longus.  In  such  a  case  there  is  disease  or  injur>^  of  the 
musculo-spiral  nen^e.  This  is  probably  the  most  frequently  observed  of 
the  peripheral  palsies.  In  a  majority  of  cases  it  is  the  result  of  pressure 
of  the  head  upon  the  arm  while  asleep,— generally » too,  when  the  patient  is  in 
a  state  of  alcoholic  intoxication.  The  accident  under  soch  circumstances  is 
made  all  the  more  serious  by  reason  of  the  fact  that  the  subject  thereof 
already  has  a  predisposition  to  neuritis  because  of  his  alcoholic  saturation. 
Very  exceptionally  it  may  result  from  toxic  causes,  including  typhoid  fever, 
the  puerperal  state,  and  acute  articular  rheumatism.  A  very  common  toxic 
cause  is  found  in  neuritis  from  Icad-poisoning.  If  the  nerve  happens  to  be 
injured  high  up  in  the  arm,  then  the  triceps  will  also  be  paralyzed.  While 
the  actual  power  of  the  flexor  muscles  is  unimpaired,  there  appears  to  be  a 
weakness  of  grasp  of  the  affected  hand.  This  is  due  to  the  fact  that  the  origin 
and  insertions  of  the  flexors  are  unduly  approximated,  and  hence  cannot  act 
to  the  normal  advantage.  The  associated  disturbance  of  sensibility  is,  as  a 
rule,  but  slight,  consisting  usually  of  some  slight  formication  and  numbness. 

Bilateral  wrist-drop  or  double  musculo-spiral  palsy  may  result  from 
simultaneous  injuries  of  both  nerves,  as  from  pressure  of  rope  when  the 
subject  has  been  lashed  to  a  mast,  or  has  fallen  into  a  drunken  sleep  with 
both  arms  hanging  over  a  sharp  edge.  The  majority  of  cases  of  double 
wrist-drop  are,  however,  the  result  of  lead-poisoning.  In  such  cases,  there 
will  be  a  history  of  other  evidences  of  the  untoward  action  of  lead,  as  colic, 
blue  line  along  the  gums,  etc. 

Pronation  beyond  the  mid-position  is  impossible  ;  flexion  at 
the  wrist  is  still  possible,  but  only  with  strong  deflection  of  the 
hand  towards  the  ulnar  border  of  the  forearm ;  the  thumb  rests 
extended  and  adducted ;  the  second  phalanges  cannot  be  flexed 
on  the  first,  and  the  distal  phalanges  of  the  first  and  second  fingers 
on  the  middle  phalanges.  This  state  of  affairs  is  due  to  paralysis  of  the 
pronators,  the  flexor  carpi  radialis,  the  flexors  of  the  fingers,  with  the  ex- 
ception of  the  ulnar  half  of  the  deep  flexor,  the  flexors  and  abductors  of  the 
thumb,  and  the  first  and  second  lumbricales.  These  muscles  are  supplied 
by  the  median  nerve.  Paralysis  of  this  nerve  almost  always  occurs  in  con- 
junction with  other  brachial  palsies,  as  after  luxations  and  the  pressure  of 
the  Esmarch  bandage.  It  may  be  injured  singly  by  i)enetrating  wounds  of 
the  arm.  Cases  have  been  reported  in  which  it  has  been  injured  by  forci- 
ble contraction  of  the  triceps.  Median  nerve  palsy  is  generally  associated 
with  pains,  hyperaesthesia,  and  impaired  sense  of  touch. 
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The  hand  deviates  to  the  radial  side;  flexion  of  the  first 
phalanges  is  impossible,  as  is  also  adduction  of  the  thumb.  The 

muscles  paralyzed  are  the  flexor  carpi  ulnaris,  the  inner  part  of  the  flexor 
profundus  digitorum,  the  muscles  of  the  little  finger,  the  interossei,  the  third 
and  fourth  lumbricales,  and  the  adductor  and  inner  head  of  the  short  flexor 
of  the  thumb,  and  the  nerve  diseased  or  injured  is  the  ulnar.  Sensation  on 
the  ulnar  side  of  the  hand,  more  especially  on  the  dorsum,  is  also  impaired. 
This  condition  occurs  in  connection  with  other  brachial  palsies,  as  a  result 
of  luxation  pressure.  It  may  occur  singly,  as  the  result  of  fractures  of  the 
internal  condyle  of  the  humerus  and  supra-condyloid  fractures.  Sometimes 
it  is  produced  by  the  pressure  of  the  resulting  callus.  Cases  have  been 
observed  in  which  it  has  followed  slight  pressure,  as  from  resting  the  inner 
surface  or  the  elbow  or  the  internal  condyle  upon  a  hard  support.  It  has 
occasionally  resulted  from  prolonged  flexion  of  the  elbow. 

In  old  cases  the  phalanges  become  hyperextended.  while  the  others 
assume  a  position  of  strong  flexion.  The  hand  becomes  clawed,  producing 
the  so-called  **  main  en  griffe." 

Dana  describes  what  he  calls  a  **  symmetrical  spofttaneous  ulnar  neuri- 
lis,**  a  condition  which  develops  slowly  in  neurotic  subjects  without  known 
cause.  It  is  characterized  by  pain  and  paraesthesia  in  the  parts  supplied  by 
one  ulnar  nerve,  with  subsequent  deformity  and  extension  to  the  opposite 
side.  He  assigns  degenerative  neuritis  as  the  pathological  cause.  Mild 
cases  of  this  disorder  are  probably  very  common. 

Paralyses  of  the  Lower  Extremities. 

Loss  of  power  of  flexion  of  thigh  on  the  abdomen  and  of 
extension  at  the  knee.  The  ability  to  flex  the  thigh  upon  the  abdomen 
depends  upon  the  functional  activity  of  the  psoas,  iliacus,  and  quadriceps 
extensor  muscles.  All  of  these,  together  with  the  sartorius  and  pectineus, 
receive  their  nerve  supply  from  the  anterior  crural  ner\-e.  In  order  that 
all  of  these  muscles  shall  be  paralyzed,  it  is  essential  that  the  lesion  of  the 
nerve  be  situated  at  or  near  its  origin  in  the  lumbar  plexus.  The  more 
common  conditions  existing  in  this  location  and  capable  of  compressing  the 
nerve  include  enlargement  of  the  retroperitoneal  lymph-glands,  tumors  of 
the  vertebral  column,  and  psoas  abscess.  An  idiopathic  neuritis  involving 
the  anterior  crural  is  a  rare  condition,  but  cases  have  occurred  as  the  result 
of  gout  and  exposure  to  wet.  Bilateral  paralysis  has  resulted  from  alco- 
holic excesses.  Traumatism  limited  to  this  nerve  is  exceedingly  rare, 
owing  to  the  well -protected  situation  of  the  nerve  ;  but  cases  have  occurred 
as  the  result  of  direct  wounds,  and  fractures  of  the  thigh  and  pelvic  bones. 
When  the  nerve  is  injured  or  diseased  after  emerging  from  beneath  Pou- 
part's  ligament,  loss  of  extension  at  the  knee  alone  results.  This  is  due  to 
paralysis  of  the  quadriceps  extensor.     While   the   sartorius  and  pectineus 
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are  also  involved,  the  symptomatology  of   the  case   is  not  complicated 
thereby,  because  paralysis  of  these  muscles  produces  no  symptoms. 

Loss  of  power  of  adduction  of  the  thigli  and  inability  to 
throw  one  leg  over  the  other;  impaired  outward  rotation  of 
the  thigh.  Impaired  function,  as  indicated  above,  results  from  injury  or 
disease  of  the  obturator  nerve.  It  is  a  rare  condition^  but  may  result  from 
difficult  parturition,  pelvic  tumors,  or  obturator  hernia. 

Inabihty  to  rotate  the  thigh  outward,  with  diflBculty  in 
gaining  an  erect  posture  after  stooping,  and  in  rising  from  a 
sitting  position.  This  depends  upon  disease  of  the  superior  gluteal 
nerve,  which,  however,  is  seldom  paralyzed  alone.  The  muscles  to  which 
it  is  distributed  are  the  gluteus  medius  and  minimus  and  the  tensor  vagina; 
femoris.  The  superior  gluteal  nerve  is  usually  injured  in  conjunction  with 
the  Inmbo-sacral  cord,  in  parturient  accidents. 

Impairment  of  the  power  to  rise  from  a  sitting  position,  with 
normal  ability  to  stand  upright,  Tliis  motor  defect  arises  from 
paralysis  of  the  gluteus  maxim  us,  which  is  supplied  by  the  small  sciatic 
nerve.     It  is  rarely  in%^olved,  apart  froni  other  nerves. 

Loss  of  power  of  flexion  of  the  leg  on  the  thigh  and  com- 
plete paralysis  of  all  the  muscles  below  the  knee*  This  is,  in 
short,  the  condition  obser\'ed  in  cases  of  a  complete  transverse  lesion  of 
the  great  sciatic  nerve  above  the  middle  third  of  the  thigh.  When  tJie 
lesion  is  below  that  point,  the  leg-muscles  only  are  paralyzed.  Walking  is 
not  as  much  interfered  with  in  this  form  of  paralysis  as  one  might  imagine. 
The  limb  is  held  rigid  at  the  knee  by  the  quadriceps  extensor  In  walking, 
the  limb  is  lifted  by  what  might  be  termed  hyper-flexion  at  the  hip.  The 
nerve-iesions  capable  of  producing  sciatic  nerve  palsy  include,  for  the  most 
part,  tumors  and  injuries. 

Neuritis  always  impairs  the  muscular  power  in  the  area  of  distribution  ; 
but  the  pain  in  such  cases  is  so  prominent  that  other  symptoms  escape 
observation. 

Loss  of  power  of  extension  of  the  foot  upon  the  leg  and  of 
extension  of  the  first  phalanges  of  the  toes.  Such  depreciation  of 
function  as  this  depends  upon  the  paralysis  of  the  tibialis  anticus,  the  long 
extensor  of  the  toes,  the  peronei,  and  the  extensor  of  the  little  toe,  all  of 
which  muscles  are  supplied  by  the  external  pophteal  or  peroneal  nerve. 
This  is  one  of  the  types  of  palsy  characterized  by  what  has  been  so  graph- 
ically described  as  **  dropped-foot**  As  the  ankle  cannot  be  flexed,  the 
whole  leg  is  lifted  higher  than  normal  in  walking,  the  toes  at  the  same 
time  drooping.  This  has  been  called  *'  the  steppage  gait"  The  peroneal 
nerve  is  rarely  paralyzed  alone.  Owing  to  its  exposed  position,  it  may  be 
injured.  When  paralysis  occurs  in  its  distribution  it  is  nearly  always  as  a 
part  of  a  general  neuritis,  as  that  resulting  from  alcohol  or  the  infectious 
diseases. 
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Loss  of  power  to  flex  the  foot  upon  the  leg,  and  of  flexion 
of  the  toes;  inability  to  rotate  the  foot  inward.  Paralysis  of 
this  character  is  dependent  upon  loss  of  function  of  the  popliteus,  the  calf- 
muscles,  the  tibialis  posticus,  the  long  flexors  of  the  toes,  and  all  the 
muscles  of  the  sole  of  the  foot ;  and  these  are  supplied  by  the  internal 
popliteal  or  posterior  tibial  nerve.  The  position  of  the  foot  is  that  of 
talipes  calcaneus. 

The  toes  become  flexed  at  the  last  two  joints  and  extended 
at  the  others.  This  position  is  due  to  disease  of  the  external  plantar 
nerve.     It  interferes  very  greatly  with  walking. 

While  on  the  subject  of  paralysis,  reference  may  be  made  to  two  con- 
ditions which  exhibit  motor  insufficiency  as  a  prominent  feature,  but  which 
are  not  paralytic  in  character,  namely,  "astasia  abasia,"  and  "intermittent 
claudication  "  or  **  intermittent  limping.**  The  latter  has,  associated  with 
the  motor  insufficiency^,  severe  paroxysmal  pain,  which  is  to  be  regarded 
as  the  important  symptom.  An  extended  description  of  the  complaint 
will  therefore  be  presented  under  the  painful  aflections  of  the  lower  ex- 
tremities. 

Astasia  abasia  is  a  term  used  rather  indiscriminately  to  indicate  two 
separate  and  distinct  conditions.  One  of  these  is  certainly  hysterical.  The 
character  of  the  other  class  of  cases  remains  thus  far  undetermined. 

In  the  hysterical  variety  the  patient  is  unable  to  walk  or  stand,  and 
yet  she  is  able  to  move  her  limbs  perfectly  when  recumbent.  Sensation  is 
likewise  unimpaired.  The  hysterical  origin  of  such  a  combination  of  symp- 
toms is  made  all  the  more  evident  by  their  association  with  the  stigmata  of 
that  disease. 

The  astasia  abasia  described  by  Gowers  seems  to  be  an  entirely  differ- 
ent affection.  He  allies  it  with  vertigo,  describing  it  in  the  following  words  : 
**  The  sufferer  from  it,  when  walking,  will  suddenly  fall  to  the  ground  (as- 
tasia), often  forward  ;  it  seems  to  him  that  his  legs  give  way.  When  sitting, 
he  will  suddenly  bend  forward,  his  head  dropping  on  the  chest,  and  his 
body  seems  to  lose  its  power  of  support  (abasia).  In  either  case,  in  a 
minute  or  two,  normal  strength  returns.  There  is  never  loss  of  conscious- 
ness." "  Occasionally  the  fall  has  been  preceded  by  a  sensation  as  if 
struck  by  a  hammer,  on  the  back  of  the  neck.  It  occurs  chiefly  in  persons 
past  middle  life,  and  in  those  who  have  degenerated  blood-vessels."  The 
disease  seems  to  be  akin  to,  if  not  identical  with,  an  affection  described  by 
Searle,  of  Brooklyn,  many  years  ago,  and  known  for  some  time  afterwards 
as  **  Searle's  disease." 

Motor  Excitements  (Hyperkiiieses). 

These  include  a  great  variety  of  symptoms,  the  main  characteristics  of 
which  arc  increased  or  abnormal  muscular  contractions.     They  are  convul- 


THE  NERVOUS  SYSTEM.  735 

sions,  spasms,  rigidities,  contractures,  choreic  and  automatic  movements, 
and  tremors.      It  is  now  in  order  to  study  these  symptoms  setiatim. 

CohvuIbIouh. — A  convulsion  may  be  defined  as  a  condition  charac- 
terized by  more  or  less  widespread  muscular  contractions  and  relaxations 
in  rapid  alternation,  or  by  prolonged  muscular  contractions.  The  term 
**  spasm'*  is  used  to  designate  convulsive  movements  which  involve  but  a 
limited  portion  of  the  body. 

A  tome  convulsion  or  spasm  is  one  characterized  by  prolonged  or 
sustained  muscular  contraction  ;  in  other  words,  it  is  a  convulsion  charac- 
terized by  rigidity. 

A  clonic  convulsion  is  one  in  which  muscular  contractions  and  relax- 
ations succeed  each  other  in  rapid  soccession. 

Olassiflcation  of  Con VUlsionfi,— Clinically,  we  may  divide  convul- 
sions  into  three  varieties,  as  follows  : 
A,   Epileptiform. 

B.  Hysteroid, 

C.  Tetanic. 

{a)  Epileptiform  convulsions  are  so-called  because  they  constitute 
the  t\'pical  variety  of  convulsive  movements  observ^ed  in  epilepsy.  Still,  it 
must  not  be  forgotten  that  they  may  be  observed  in  a  variet>^  of  other  con- 
ditions. The  essential  features  of  an  epileptiform  convulsion  are  the  tonic, 
followed  by  clonic,  spasms.  At  the  same  time,  the  paroxysm  may  be  pre- 
ceded by  certain  symptoms  known  as  the  aura. 

Epileptiform  convulsions  may  occur  in 

a.  Epilepsy. 

b.  Hysteria, 

c.  Organic  disease  of  the  brain. 

d.  From  reflex  irritation. 

e.  From  certain  blood  states,  as  uraemia,  lithsemia,  etc. 

{a)  Epilepsy*^Typical  epilepsy  is  a  chronic  disorder  of  the  nervous 
system  characterized  by  paroxysms  of  convulsions,  consisting  of  tonic  and 
clonic  spasm,  and  associated  with  unconsciousness.  The  interparoxysmal 
period  presents  no  evidence  of  ill-health  unless  it  be  some  degree  of  mental 
impairment.  The  typically  complete  case  of  epilepsy,  consisting  of  several 
stages,  presents  attacks  as  follows  :  The  aura,  the  cry,  the  stage  of  tonic 
spasm,  the  stage  of  clonic  spasm,  and  the  stage  of  stupor.  During  all 
these  stages,  with  the  exception  of  the  first,  the  patient  is  unconscious. 
One  or  more  of  these  may  be  absent,  and  yet  the  seizures  be  none  the  less 
epileptic.  The  aura  is  a  subjective  sensation,  motor  phenomenon,  or  psy- 
chical manifestation  immediately  preceding,  so  as  to  almost  form  part  of  the 
epileptic  attack.  The  convulsive  seizure  is  ushered  in  by  a  cry,  which  is 
due  to  the  sudden  tonic  spasm  of  the  muscles  of  expiration  forcing  air 
through  the  larynx,  which  is  also  contracted  in  tonic  spa,sm.     The  tonic 
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spasm  conies  on  so  suddenly  that  the  patient  has  no  opportunity  to  reach  a 
place  of  safety  before  he  falls  unconscious.  The  entire  body  is  rigid,  some- 
times in  one  position,  sometimes  in  another.  The  rigidity  of  the  muscles 
of  respiration  usually  brings  on  a  cyanotic  condition.  The  pupils  are  in- 
sensitive and  widely  dilated.  In  the  course  of  thirty  seconds  to  a  minute 
and  a  half  the  tonic  spasm  gradually  disappears,  and  the  clonic  spasm  be- 
gins. The  movements  now  assume  a  decidedly  shock-like  or  jerking  char- 
acter. Involving  the  muscles  of  the  thorax,  saliva  is  forcibly  and  intermit- 
tently ejected  from  the  mouth  by  the  air,  and  so  become  frothy.  After  a 
period  ranging  from  one  to  five  minutes,  this  stage  disappears, — not  by  the 
individual  movements  of  which  it  is  composed  becoming  less  strong,  but 
by  their  frequency  diminishing.  Then  ensues  the  stage  of  stupor  from 
which  the  patient  may  sometimes  be  aroused,  though  with  difficulty.  This 
stage  may  continue  for  a  number  of  hours.  It  is  not  uncommon  for  urine 
and  fseces  to  be  discharged  involuntarily  during  the  paroxysm ;  neither  is  it 
uncommon  for  the  tongue  to  be  caught  between  the  teeth  during  the  spasm, 
and  thus  be  badly  bitten.  The  patient,  being  fully  over  his  convulsion, 
is  in  a  condition  of  apparently  good  health  ;  />.,  he  is  free  of  all  objective 
and  subjective  evidences  of  disease.  The  important  data  upon  which  a  di- 
agnosis of  epilepsy  is  based  include  the  suddenness  of  onset  of  the  parox- 
ysms without  assignable  cause,  the  absolute  loss  of  consciousness,  the  short 
duration  of  the  convulsive  period,  and  the  good  condition  of  health  between 
the  attacks. 

At  present  but  little  can  be  said  concerning  the  etiology  of  epilepsy. 
There  can  be  no  doubt  that  the  many  cases  which  we  now  diagnose  as  be- 
longing to  the  class  under  study  are  in  reality  due  to  a  variety  of  condi- 
tions. The  term  **  epilepsy,''  therefore,  is  a  generic  one.  In  many  instances 
neurotic  inheritance  and  developmental  errors  are  important  etiological 
factors.  Traumatism,  hereditary  syphilis  and  the  convulsive  habit  are  also 
important  though  not  well  understood  causes. 

{b)  Hysteria. — Although  convulsions  of  epileptiform  type  are  by  no 
means  the  characteristic  form  observed  in  hysteria,  nevertheless  they  may 
occur  in  that  disease  and  make  the  diagnosis  a  very  difficult  problem.  So 
far  as  the  disorderly  movements  are  concerned,  they  differ  in  no  particular 
from  those  of  true  epilepsy.  But  if  the  entire  attack  be  observed  carefully, 
important  distinctions  will  arise.  The  patient,  practically  always  a  woman, 
falls  unconscious  and  goes  at  once  into  tonic,  rapidly  succeeded  by  clonic, 
spasms  ;  and  the  latter,  in  turn,  is  succeeded  by  phenomena  well-known  to  be 
hysteroid.  The  only  possibility  of  diagnostic  error  lies  in  the  physician's 
knowledge  of  the  patient  being  limited  to  what  he  observes  during  the 
seizure. 

In  hysteria,  the  symptomatology  of  the  intcrparoxysmal  period  is  of 
the  highest  diagnostic  importance. 
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{/)  Organic  Disease  of  the  Brain.— The  typical  convulsions  of  or- 
ganic brain  disease  arc  of  the  sCMrallcd  Jacksonian  type  ;  i,c.,  the  convulsions 
are  limited  in  their  distribution,  are  not  attended  by  loss  of  consciousness, 
and  are  succeeded  by  paralysis  of  the  convulsed  parts.  In  some  cases,  con- 
sciousness is  lost.  Convulsions  of  this  type  suggest  the  presence  of  a 
lesion  in  the  cortical  motor  areas.  Then  we  find  another  class  of  cases  in 
which  the  convulsions  are  general,  and,  so  far  as  the  movements  themselves 
are  concerned »  are  exact  counterparts  of  those  occurring  in  epilepsy.  The 
attacks  in  these  cases  are  much  longer  in  duration  than  are  those  of  epi- 
lepsy, The  patient  is  usually  advanced  in  years,  and  between  the  seizures 
there  occur  headaches,  vomiting,  vertigo,  optic  neuritis,  paralysis,  and  other 
symptoms  of  cerebral  disease.  The  interparoxysmal  symptoms  will  vary, 
of  course,  with  the  nature  of  the  pathological  changes,  /.<\,  whether  the 
lesion  be  tumor,  abscess,  ha.*morrhage,  degeneration,  embolism,  thrombosis, 
or  acute  or  chronic  inflammation* 

{d)  Reflex  Convulsions* — Herein  we  have  a  most  interesting  and 
important  clinical  subject  To  judge  from  carelessly -made  remarks,  one 
would  incline  to  the  belief  that  reflex  convulsions  are  of  common  occur- 
rence. Analytical  study  of  cases  demonstrates  that,  if  we  except  the  cases 
occurring  in  infancy  and  early  childhood,  reflex  convulsions  are  to  be  in* 
eluded  among  the  rare  clinical  conditions.  The  unfortunate  part  of  the 
whole  matter  lies  in  the  fact  that,  as  a  result  of  having  convulsions  diag- 
nosed as  reflex,  patients  are  subjected  to  a  great  variety  of  operative  treat- 
ment, said  treatment  varying  according  to  the  prejudices  of  the  operator, 
including  ocular  tenotomies,  circumcisions,  rectal  and  gynecic  procedures 
in  great  varieties,  to  say  nothing  of  the  fads  of  dietetics.  It  is  a  good  rule 
to  follow;  in  the  case  of  a  convulsion  occurring  for  the  first  time  after  the 
third  year  of  life,  to  consider  the  probability  of  its  being  epileptic  as  ver>' 
strong,  indeed.  Convulsions  prior  to  that  age  are,  in  by  far  the  majority 
of  cases,  either  reflex  in  origin  or  symptomatic  of  organic  disease.  Reflex 
convulsions  nearly  always  give  a  histor)'  which  points  out  the  seat  of  the 
causative  irritation.  In  the  case  of  a  cicatrix,  we  should  expect  it  to  be 
sensitive  to  pressure,  etc.  When  the  attacks  are  dependent  upon  uterine  or 
ovarian  irritation,  symptoms  referred  to  those  organs  establish  the  relation 
of  cause  and  effect  indubitably.  So  far  as  the  character  of  the  attacks  is 
concerned,  reflex  convulsions,  as  a  rule,  simulate  those  of  epilepsy  so 
closely  as  to  generally  make  a  differentiation  impossible.  The  reflex  seiz- 
ures are  not,  perhaps,  as  sudden  in  their  onset,  and  in  them  the  disturbance 
of  consciousness  is  not  as  profound  as  in  epilepsy.  Their  duration  is  gen- 
erally longer  Epileptic  seizures  usually  subside  in  five,  or,  at  most,  in  ten 
minutes  ;  reflex  convulsions  are  of  indefinite  duration.  When  one  reflex 
spasm  has  occurred,  it  is  very  apt  to  be  followed  shortly  by  others  in  rapid 
succession.     In  the  case  of  epilepsy,  the  patient  is  apparently  well  after  the 
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attack,  and  the  second  paroxysm  does  not  follow  for  a  long  period.  Hav- 
ing diagnosed  reflex  convulsions,  it  is  always  a  wise  plan  to  doubt  one's 
diagnosis,  and  care  for  the  patient  as  if  he  might  possibly  become  epileptic. 
Another  important  point,  and  one  adding  to  the  difficulties  of  the  situation, 
is  that  the  repeated  occurrence  of  convulsions  from  reflex  irritation  may 
lead  to  the  formation  of  the  convulsive  habit,  and  thus  the  disease  may 
finally  degenerate  into  a  typical  epilepsy. 

(c)  The  convulsions  produced  by  various  toxaBmia  are  distinc- 
tively of  the  epileptiform  type.  They  differ  from  those  of  epilepsy,  how- 
ever, in  their  prolonged  duration  only.  The  class  of  cases  most  frequently 
observed  in  practice  is  that  occurring  in  children  as  part  of  the  initial  phe- 
nomena of  the  acute  infectious  diseases,  notably  in  scarlatina,  diphtheria, 
intermittent  fever,  etc. 

Next  in  frequency  come  the  uraemic  convulsions.  For  the  most 
part  they  are  general  in  their  distribution.  They  are  to  be  diagnosed  by 
the  history  of  the  case  and  the  associated  phenomena.  The  latter  include 
scanty  urination,  albuminuria,  the  presence  of  tube-casts,  hypertrophy  of 
the  heart,  increased  vascular  tension,  and  thickened  arteries.  An  uncom- 
mon type  of  convulsions  from  renal  disease,  notably  from  interstitial  ne- 
phritis, is  found  in  Jacksonian  convulsions,  which  may  simulate  those  aris- 
ing from  brain  disease  so  closely  as  to  make  the  diagnosis  a  mere  matter  of 
conjecture. 

The  possibility  of  lithfiBmia  producing  epileptiform  convulsions  I  very 
much  doubt.  Careful  study  of  the  alleged  cases  nearly  always  demonstrates 
that  the  paroxysms  have  been  produced  by  other  conditions  than  uric  acid 
poisoning. 

(B)  Hysteroid  Convulsions. — The  view  that  hysteroid  convulsions 
occur  in  hysteria  only,  as  so  long  taught  by  eminent  authority,  does  not 
seem  tenable,  if  I  am  to  judge  by  personal  experience.  In  a  number  of 
instances  of  organic  diseases  of  different  kinds  have  paroxysms  of  this 
nature  been  present,  the  diagnosis  being  proven  subsequently  on  post-mor- 
tem examination.  A  satisfactory  explanation  of  the  phenomena  has  not 
been  offered.  The  only  suggestion  that  I  can  make  is  that  the  organic 
lesions  may  have  awakened  a  latent  hysterical  temperament  into  activity. 

The  characteristic  hysteroid  paroxysms  consist  of  co-ordinated  move- 
ments ;  to  the  laity  they  are  best  described  as  **  struggling,*'  as  distinguished 
from  epileptic  spasms,  which  are  **  jerking."  In  their  mildest  form  they 
may  appear  only  as  slight  rigidity,  following  possibly  some  emotion,  un- 
pleasant or  otherwise.  In  other  cases  they  are  manifested  only  by  **  globus 
hystericus,"  or  a  few  purposive  movements.  While  ushered  in  suddenly,  the 
patient  never  falls  so  as  to  hurt  herself  She  manages  to  reach  a  place  of 
safety  to  let  herself  down  easily.  Sometimes,  however,  her  calculations  go 
wrong,  and  she  hurts  herself  accidentally.     Some  degree  of  apparent  uncon- 
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sctousness  Is  nearly  always  present,  but  it  is  readily  seen  that  this  is  not 
profound.  Possibly  some  few  clonic  movements  may  appear.  In  still 
other  cases  the  patient  simply  clutches  at  her  clothing  and  surrounding 
objects. 

The  severe  paroxysms  of  hysteria  are  usually  referred  to  as  hystero- 
epilepsy.  They  are  seen  in  their  best  developed  form  in  France,  rarely  in 
England  and  this  country.  The  positions  assumed  by  the  patient  are  both 
grotesque  and  theatrical.  At  one  moment  bent  in  a  position  of  extreme 
opisthotonos,  the  body  resting  on  the  forehead  and  toes,  and  at  another 
making  the  wildest  bounding  movements  ;  now  assuming  expressions  of 
pleasure,  and  the  next  of  extreme  depression  or  terror ;  now  exhibiting  re- 
ligious fer\'or,  and  then  becoming  erotic  or  obscene  ;  now  rolling  about  the 
bed,  and  then  lying  in  perfect  quiet;  a  picture  certainly  alarming  to  the 
uninitiated. 

The  severe  paroxysms,  as  seen  in  America,  are  often  ushered  in  by 
an  aura,  consisting  usually  of  the  globus  hystericus,  palpitation  of  the 
hearty  or  the  bilateral  foot  aura.  They  may  appear  spontaneously,  or  as 
the  result  of  some  violent  emotion.  They  are  often  ushered  in  by  a  loud 
cry,  which  very  often  continues  throughout  the  paroxysm.  This  cr\^  may 
consist  of  a  mere  shriek,  or  of  words  appropriate  to  some  emotional  state. 
Sometimes  the  patient  talks  considerably  during  the  paro.xysm,  the  words 
generally  being  mumbled,  and  without  any  connected  meaning.  Opisthot- 
onos is  very  often  present.  It  not  infrequently  appears  with  the  patient 
lying  on  her  side. 

The  differentiation  of  hysterical  from  epileptic  seizures  has  well  been 
tabulated  by  Gowers,  as  follows  : 


EF'tLtrrJC. 

HYSTEmOlD. 

Apparent  cause. 

Absent. 

Emoiional  diisturljancc. 

Wiirnitig. 

Any,   but    especially  unilateral ,   or 

Palpitation,    mataise,    choking^  bi- 

epigastric aura. 

lateral  foot  aura. 

OnseL 

Comtnonly  sudden. 

Often  gradual. 

Scream. 

At  onset. 

During  course. 

Convulsion. 

Rigidity,  followed  by 

"jerking,** 

Rigidity,  or  **  struggling/*   throw- 

rarely ngtdity  alone. 

ing  limbs  and  head  about. 

Biting, 

Tongue. 

Lips,  bands,  and  more  often  other 

people  and  thing*. 

Mtcturilion. 

Frecjuent 

Never. 

Defecaiion. 

Occasional. 

Never. 

Duration. 

A  few  mtnutesw 

Often  half  an  hour,  or  several 
hours. 

Restraint, 

To  prevent  accident. 

To  control  violence. 

Terminal  ion. 

Spontaneous. 

Spontaneous,  or  artificial  ^  water 
etc). 

The  distinctive  movements  in  hysterical  convulsions  are  the  coordi- 
nated.    These  simulate  voluntary  movements.     In  a  general  way,  they  may 
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be  described  as  **  struggling.**  The  patient  squirms,  stretches,  strikes, 
clutches  at  her  hair,  tears  at  her  clothing,  bites  herself  and  others,  kicks, 
strikes  her  head  against  the  floor,  etc.  These  movements  are  repeated 
with  the  utmost  irregularity.  Exceptionally,  one  or  two  movements  are 
selected  and  repeated  rhythmically.  It  is  not  unnatural  that  these  attacks 
should  terrify  the  bystander  and  lead  to  strong  efforts  to  restrain  the  patient 
—efforts  which  almost  invariably  only  intensify  the  convulsions.  Almost 
certainly  can  we  rely  upon  it,  when  we  are  told  that  it  required  several 
persons  to  control  the  patient  because  of  the  violence  of  the  attacks,  that 
the  convulsion  was  hysterical  in  character. 

(C)  Tetanic  ConvulsionB. — Tetanic  convulsions  are  characterized  by 
prolonged  rigidity.  In  other  words,  they  consist  of  tonic  spasm  only. 
Characteristic  features  of  the  type  are  extreme  rigidity  of  the  body.  When 
with  this  rigidity  there  is  arching  backward  of  the  head  and  neck,  with 
bowing  of  the  body,  we  have  what  is  known  as  opisthotonos ;  when  the 
arching  is  in  the  direction  the  reverse  of  opisthotonos,  we  call  the  condition 
emprosthotonos  ;  arching  to  one  side  is  known  as  pleurosthotonos. 

Tetanic  convulsions  are  observed  in  the  following  diseases : 

a.  Tetanus. 

b.  Hysteria. 

c.  Strychnia  poisoning. 

d.  Tetany. 

(a)  Tetanus. — Prolonged  tonic  spasms  are  characteristic  of  tetanus  ; 
hence  the  use  of  the  word  ** tetanic"  as  describing  the  type.  It  is  now 
universally  acknowledged  that  tetanus  is  the  result  of  a  specific  infection, 
although  cases  may  be  observed  in  which  it  is  impossible  to  trace  such  an 
origin.  The  first  symptom  noticed  is  usually  a  tonic  contraction  of  the 
muscles  of  mastication,  making  it  difficult  or  impossible  to  open  the  mouth 
(lock-jaw  ;  trismus).  Almost  at  the  same  time  there  appears  a  rigidity  of 
the  muscles  of  the  back  of  the  neck.  These  symptoms  increase  in  inten- 
sity, the  more  rapidly,  the  more  severe  the  case.  It  may  happen  that  the 
rigidity  of  the  back  and  neck  and  the  trismus  interfere  so  little  with  the 
patient's  duties  that  he  may  go  about  his  affairs  without  suspecting  the  seri- 
ous nature  of  his  illness.  Ordinarily,  however,  the  sufferings  are  too 
intense  to  permit  of  this.  In  severe  cases,  the  opisthotonos  is  so  extensive 
that  the  rigid  body  forms  an  arch,  and  it  is  said  that  it  may  be  so  ex- 
treme that  the  head  and  heels  touch,  the  body  thus  being  made  to  form 
a  complete  circle.  As  the  disease  progresses  the  spasms  extend  to  the 
limbs.  The  convulsions  in  tetanus,  with  the  exception  uf  the  trismus,  are 
not  constant ;  they  come  in  paroxysms,  which  are  renewed  from  the  stim- 
ulus of  slight  peripheral  irritation,  as  light,  sound,  or  touch.  The  duration 
of  the  attacks  will  vary  from  a  mere  momentary  jerking  to  a  prolonged 
spasm,  which  may  continue  for  several  hours.     The  muscles  of  respiration 
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usually  participate,  as  exhibited  by  dyspnoea,  short,  quick  breathing,  and 
sense  of  sofTocation.  The  face  presents  the  characteristics  known  as  the 
risHs  sanioniciis,  owing  to  tonic  contraction  of  all  the  facial  muscles.  The 
eyebrows  are  elevated  by  the  occipito-frontalis,  the  palpebral  fissure  is  les- 
sened by  the  contraction  of  the  orbicularis  pal{xrbraruni,  and  the  angles  of 
the  mouth  are  distorted  by  the  muscles  attached  to  the  orbicularis  oris.  In 
a  variety  known  Rs/ttrni/  te/antis,  the  muscles  supplied  by  the  facial  nerve 
on  one  or  both  sides  are  paralyzed,  giving  rise  to  a  peculiar  state  of  aiTairs, 
for  which  no  satisfactory  explanation  has  been  oflered.  There  is  no  defi- 
nite rule  respecting  fever  in  tetanus.  Many  cases  run  an  entirely  afebrile 
course,  while  in  others  the  tem[>erature  may  rise  to  100**  F.  or  more. 
Chronic  tetanus  has  been  described  ;  but  it  is  not  a  separate  clinical  entity  ; 
it  is  simply  a  tetanus  running  a  prolonged  course. 

Tetanus  is  always  a  serious  disease,  the  vast  majority  of  cases  ending 
fatally.  Death  may  occur  in  the  course  of  the  spasms  at  a  time  when  the 
patient  is  believed  to  be  progressing  favorably. 

(i)  Hysteria — The  tetanic  spasms  in  hysteria  in  the  beginning  can- 
not, excepting  from  the  history  of  the  case,  be  differentiated  from  those  of 
tetanus.  Soon,  however,  cerebral  symptoms  and  the  hysteroid  movements 
appear »  and  the  nature  of  the  case  is  plain. 

(r)  Strychnia  Poiaomng.— The  history  of  the  case  is  invaluable  in 
differentiating  strychnia  poisoning  from  tetanus.  But  this  is  not  always 
available.  The  initial  symptoms  in  the  former  include  a  general  restless- 
ness with  hyper-acuteness  of  the  special  senses.  Then  the  tetanic  spasms 
appear  and  develop  very  rapidly,  involving  the  entire  body  simultaneously. 
They  differ  from  those  of  tetanus,  however,  in  that  trismus  is  the  last  symp- 
tom to  appear,  and  the  first  one  to  disappear  should  the  case  recover.  As 
in  tetanus,  consciousness  is  unimpaired  almost  to  the  end.  The  slightest 
external  impression  is  sufficient  to  cause  a  renewal  of  the  spasms. 

(if)  Tetany.— The  spasms  in  tetany  are  always  symmetrical,  and  in- 
volve the  hands  and  feet  first.  In  mild  cases,  and  in  those  occurring  in 
children  with  rachitis,  they  do  not  extend  any  further.  The  fingers  are 
flexed  at  the  metacarpo -phalangeal  joints,  and  extended  at  the  phalangeal, 
while  the  thumbs  are  drawn  into  the  palms.  The  wrists  are  slightly  flexed. 
If  the  shoulder-joints  are  involved,  the  arms  are  held  in  rigid  adduction. 
The  feet  are  extended  and  inverted,  and  the  toes  strongly  flexed.  The 
knees  are  rigidly  extended.  In  severe  cases,  the  rigidity  extends  to  the 
muscles  of  the  trunk  and  face.  Very  exceptionally,  the  jaws  are  rigid. 
The  angles  of  the  mouth  may  be  drawn,  exposing  the  teeth.  It  is  even 
possible  for  the  muscles  of  the  eyeballs  to  become  affected*  in  which  case 
we  have  strabismus.  The  muscles  of  the  tongue,  pharynx  and  lar>mx  are 
seldom  affected  ;  yet  their  implication  is  not  impossible.  The  duration  of 
these  spasms  presents  the  greatest  variations,  ranging  as  it  does  all  the  way 
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from  fifteen  minutes  to  several  weeks.  They  may  be  continuous  or  inter- 
mittent. They  may  continue  during  sleep,  though  generally  mitigated 
somewhat  during  that  period.  They  may  even  begin  during  sleep.  When 
the  contractions  are  severe  they  excite  pain.  The  temperature  is  usually 
normal,  though  it  may  be  elevated, — rarely,  however,  to  more  than  loi®  F. 
A  very  interesting  phenomenon  observed  during  the  interparoxysmal  period 
is  that  known  as  Trousseau's  symptom.  If  pressure  be  made  for  a  number 
of  seconds  on  the  artery  or  one  of  the  main  nerves  of  an  affected  limb,  the 
spasm  is  re-excited.  This  is  regarded  by  most  authorities  as  a  very  im- 
portant diagnostic  symptom.  By  others  it  is  not  looked  upon  as  constant. 
The  electrical  excitability  of  nerves  and  muscles  is  greatly  increased  to  both 
faradic  and  galvanic  currents.  The  mechanical  irritability  of  the  muscles  is 
likewise  increased;  pinching  or  stroking  them  serves  to  bring  on  a  contraction. 
Local  Hpasins  occur  in 

a.  Organic  diseases  of  the  brain. 

b.  From  reflex  irritation. 

c.  Hysteria. 

d.  From  **  habit  *'  (so-called  habit-spasm). 

e.  Cerebral  and  spinal  meningitis. 

f  The  various  occupation  neuroses. 

(a)  Organic  Diseases  of  the  Brain.— As  already  stated  in  a  previ- 
ous paragraph,  localized  convulsions  of  tonic  ancj  clonic  character  occur  as 
the  result  of  irritative  lesions  of  the  cortical  motor  area, /.r.,  in  or  about  the 
convolutions  bordering  on  the  fissure  of  Rolando.  The  abnormal  move- 
ments will  involve  the  arm,  or  leg,  or  face,  according  to  the  particular  por- 
tion of  the  motor  cortex  involved.  Thus  if  the  lesion  be  limited  to  the 
upper  portion,  the  leg  on  the  opposite  side  of  the  body  is  affected ;  if  the 
middle  portion,  the  arm  ;  and  if  the  lowest  third,  the  face.  Aside  from 
these  convulsions,  we  may  also  observe,  in  connection  with  organic  brain 
diseases,  such  spasmodic  phenomena  as  athetosis  and  jerkings  or  twitch- 
ings. 

(d)  Reflex  Irritation. — In  reflex  irritation,  I  believe  we  find  an  im- 
portant cause  of  some  cases  of  local  spasm  ;  but  the  doctrine  of  reflex 
origin  of  such  cases  must  not  be  carried  too  far.  The  special  portions  of 
the  body  demanding  investigation  as  to  the  cause  of  the  trouble  include  the 
eyes  (for  refractive  and  muscular  anomalies),  the  nose  (for  spurs  and  other 
causes  of  obstructed  nasal  breathing),  the  teeth  (especially  in  spasms  of  the 
tongue  and  facial  muscles),  the  uterus  and  ovaries  (for  obscure  spasmodic  af- 
fections in  women  not  clearly  traceable  to  hysteria),  and  the  urinary  organs 
(in  cases  of  spasmodic  or  involuntary  escape  of  urine).  However  import- 
ant the  removal  of  sources  of  local  irritation  may  be,  it  is  important  to  re- 
member that  one  must  not  search  for  them  as  a  "  fad."  The  imagination 
of  the  examiner  must  not  be  forced  to  make  their  discovery.     It  is  unlikely 
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in  the  highest  degree  that  any  lesion  is  capable  of  producing  reflex  symp- 
toms unless  it  is  of  itself  sufficiently  obtrusive  to  produce  s>^mptoms  di- 
rectly referable  to  it,  in  which  case  its  local  treatment  is  necessary  for  its 
own  sake.  Much  harm  has  been  done  by  disregard  of  this  teaching. 
Patients  without  limit  have  been  subjected  to  ocular  tenotomies,  nasal  cau- 
terisations, tooth  extractions,  oophorectomies,  hysterectomies,  and  anal 
dilatations,  to  cure  lesions  existing  only  in  the  too  active  imagination  of  the 
**  faddist" 

(r)  Hysteria. — The  localized  spasms  symptomatic  of  hysteria  present 
no  typical  clinical  features.  Many  times  have  I  seen  them  present  charac- 
teristics w^hich  made  their  diflerentiation  from  organic  cerebral  disease  most 
difficult  Even  in  such  cases,  careful  investigation  will  disclose  some  one 
or  more  particulars  in  which  they  differ  materially  from  the  spasms  of  or- 
ganic cerebral  diseases,  while  the  interparoxysmal  period  will  disclose  the 
presence  of  some  well-known  hysterical  stigmata.  Before  a  diagnosis  of 
hysteria  can  be  established,  however,  it  is  essential  to  eliminate  the  possible 
presence  of  symptoms  indisputably  the  result  of  organic  diseases,  including 
in  this  category  pupillar)'  disturbances,  inequality  of  the  deep  reflexes,  optic 
neuritis,  etc. 

(t/)  Habit- Spasm  ♦—The  term  '*  habit-spasm  "  is  an  unfortunate  one» 
as  the  class  of  spasmodic  affections  given  this  name  are  not  due  to  "  habit," 
though  they  truly  become  such  by  reason  of  their  long  continuance.  Each 
case  of  the  disorder  presents  features  peculiarly  its  ow^n.  Thus,  in  one  pa- 
tient there  are  spasmodic  movements  of  the  eyelids  or  winking  movements; 
in  another,  jerking  of  the  face  ;  and  so  we  might  multiply  the  clinical  types 
according  to  the  particular  region  of  the  body  involved.  In  some  of  the 
cases  the  abnormal  movements  continue  for  a  month  or  tw^o  and  then  dis- 
appear, while  in  others  they  persist,  despite  treatment,  throughout  life. 

(t)  Cerebral  and  Spinal  Meningitis. — Under  this  heading  may  also 
be  included  other  tlian  the  purely  inflammatory  lesions  of  the  meninges. 
The  spasmodic  movements  are  the  result  of  the  irritation  of  nerve-roots  by 
the  irritation  of  the  tumor  or  the  inflammatory  changes,  the  abnormal 
movements  occurring  in  the  muscles  to  which  the  said  nerve-roots  are  dis- 
tributed. The  diagnosis  in  these  cases  is  to  be  made  by  associated  symp- 
toms, which  point  to  meningeal  involvement. 

(/ )  Occupation  Neuroses* — ^Under  this  name  is  included  a  large 
class  of  nervous  affections  characterized  for  the  most  part  by  spasm  of  inco- 
ordination of  certain  muscles  used  habitually  in  the  pursuit  of  the  patient's 
occupation  ;  said  spasm  or  incoordination  occurring,  as  a  rule,  when  the 
act  which  gave  rise  to  the  trouble  is  performed,  and  not  during  other 
movements  of  the  muscles,  no  matter  how  complicated  they  may  be.  Of 
the  occupation  neuroses,  the  best  known  are  writers',  telegraphers',  mu- 
sicians* and   sawyers*  cramps.     We  sometimes  designate  these  affections 
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*' palsy,"  using  a  qualifying  adjective  for  each  occupation.  All  cases  of 
occupation  neuroses  do  not  exhibit  spasm,  for  in  some  the  prominent  clin- 
ical features  are  tremor,  paralysis,  or  neuralgia.  The  onset  of  the  affection 
may  be  either  sudden  or  gradual,  usually,  however,  the  latter.  The  patient 
notices  that  he  cannot  grasp  his  f)en  with  his  usual  facility,  and  this  leads 
him  to  hold  it  all  the  tighter.  Gradually  this  difficulty  increases,  and  he, 
to  obviate  it,  adopts  quite  a  variety  of  devices  in  the  way  of  unusual  posi- 
tions when  writing.  Finally  there  occur  spasms  of  the  muscles  concerned 
in  pen-prehension  as  soon  as  that  instrument  is  taken  in  hand  ;  conse- 
quently it  slips  from  between  the  fingers.  The  spasm  is  always  of  a  tonic 
character,  and  may  be  associated  with  some  tremor.  During  the  act  of 
writing  the  pen  is  jerked  about,  imparting  to  the  chirography  the  most  ir- 
regular characteristics.  Sensory  disturbances  may  be  associated.  These 
include  pain,  sense  of  tiredness,  and  even  neuralgia.  It  is  said  that  the 
occurrence  of  pain  indicates  a  co-existent  neuritis.  Sometimes  there  are 
vaso-motor  phenomena,  as  **  dead  fingers,"  passive  congestion  of  the  hand 
and  arm,  local  sweatings,  and  dryness  of  the  skin. 

Frequent  forms  of  local  spasm,  according  to  distribution,  include 

a.  CEsophagismus. 

b.  Spasmodic  vomiting. 

c.  Phantom  tumor. 

d.  Nervous  cough. 

e.  Vaginismus. 

f.  Spasm  of  the  vesical  and  rectal  sphincters. 

g.  Asthma, 
h.   Facial  tic. 
i.  Trismus. 

j.  Spasmodic  torticollis  (wry-neck), 
k.  Rhythmic  or  functional  spasm. 
(a)  CEsophagismus. — This  affection,  or,  more  properly  speaking, 
symptom,  may  be  either  primary  or  secondary.  In  the  former  case  it  is  a 
local  expression  of  a  neurotic  constitution,  especially  when  occurring  in 
young  women.  In  this  connection  it  may  result  from  purely  psychical  states, 
— as,  long  after  a  foreign  body  has  been  swallowed  and  removed.  Cases  have 
also  risen  apparently  from  reflex  irritation  starting  in  distant  organs,  as  in 
the  genitals  and  the  gastro-intestinal  tract.  As  a  secondary  condition,  it  is 
commonly  associated  with  most  organic  affections  of  the  oesophagus,  as  in- 
flammation and  ulceration.  It  also  occurs  as  one  of  the  symptoms  of  hy- 
drophobia. The  special  symptom  which  suggests  the  presence  of  spasmodic 
stricture  of  the  oesophagus  is  dysphagia,  which  is  more  or  less  paroxysmal, 
and  efforts  at  swallowing  arc  attended  by  gulping  noises.  The  difficulty 
seems  to  be  increased  by  attempts  at  swallowing  cold  food.  The  patient 
does  not  emaciate,  as  in  the  case  of  organic  stricture.     The  true  nature  of 
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the  obstruction  is  recognized  by  the  cesophageat  bougie,  which  at  first  meets 
with  an* obstruction.  The  latter  yields,  however,  to  continued  mild  pressure 
or  to  anaesthesia. 

(d)  Neurotic  Vomiting. — The  clinical  features  of  vomiting  arising 
from  neurotic  causes  vary  quite  considerably.  Prominent  among  such 
cases  stands  the  so-called  hysterical  vomiting.  Of  course  it  is  due  to  spasm 
of  the  stomach p  which,  in  turn,  may  succeed  a  morbid  sensitiveness  of  the 
parts,  It  is  especially  liable  to  occur  in  girls  just  past  the  age  of  puberty, 
and  in  young  women.  It  seems  to  be  induced  by  the  taking  of  food  into  the 
stomach,  and  is  almost  invariably  painless.  In  the  majority  of  cases  a  por- 
tion of  the  food  only  is  ejected  ;  hence  emaciation  is  not  as  prominent  as  the 
obstinacy  of  the  vomiting  would  lead  one  to  expect.  Exceptionally,  how- 
ever, all  food  is  vomited,  and  emaciation  becomes  profound,  and  may  ev^en 
have  a  fatal  termination.  This  type  is  sometimes  referred  to  as  idiopathic 
nervous  vomiting. 

Another  type  of  nervous  vomiting  is  known  as  juvenilt'  vomiting.  It 
occurs  among  overworked  school-children,  and  is  attended  by  cardialgia^ 
severe  headache,  pallor,  slow  pulse,  and  dilated  pupils.  The  paroxysms  of 
vomiting  recur  at  rather  frequent  intervals,  />..  every  day  or  twice  daily. 

Periodical  vomiting  is  also  undoubtedly  of  neurotic  origin.  It  oc- 
curs in  apparently  healthy  persons,  and  the  attacks  recur  with  remarkable 
periodicity*  The  paroxysms  continue  for  a  variable  period,  generally  from 
one  to  ten  days.  During  their  continuance  the  gastric  irritability  is  ex- 
treme, and  when  they  subside  the  stomach  becomes  at  once  tolerant  of  all 
kinds  of  food. 

(r)  Phantom  Tumors. — Phantom  tumors  occur  rather  frequently 
among  hysterical  women.  They  are  probably  more  common  than  ordina- 
rily believed  ;  hence  it  Is  important  that  the  possibility  of  their  existence 
should  be  excluded  before  proceeding  with  an  abdominal  section  for  their 
removal.  The  commonly  accepted  belief  respecting  their  nature  \%  that 
they  are  dependent  upon  a  localized  pneumatosis  due  to  spasmodic  contrac- 
tion of  the  intestinal  muscles,  but  they  more  frequently  result  from  mus- 
cular contractions.  They  may  occur  in  any  portion  of  the  abdomen,  but 
are  especially  common  in  the  lower  portion,  when  due  to  a  localized  pneu- 
matosis ;  and  then  they  may  be  differentiated  from  solid  growths  in  that 
they  are  tympanitic  on  percussion,  and  disappear  under  general  anaesthesia. 

(d)  Nervous  or  Hysterical  Cougli. — The  most  commonly  obscr\'cd 
type  of  nenous  cough  is  one  characterized  by  frequently  repeated  hacking 
sounds,  as  if  an  attempt  was  being  made  to  rid  one's  self  of  an  irritation  in 
or  about  the  suprasternal  fossa.  In  some  individuals  such  a  cough  seems 
to  be  an  analogue  of  the  well-known  habit-spasms.  *'  Habit*cough  "  is  not 
a  bad  name  for  them. 

The  true  hysterical  cough  is  paroxysmal,  and  is  attended  by  laryngeal 
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spasms ;  ofttimes,  also,  by  other  hysterical  phenomena.  It  is  especially 
liable  to  succeed  some  emotional  agency. 

(e)  Vaginismus. — Spasm  of  the  vagina  may  be  idiopathic,  />.,  de- 
pendent upon  the  hysterical  temperament,  or  it  may  be  secondary  to  local 
lesions  producing  irritability  of  the  parts.  In  many  instances,  general  and 
local  causes  co6f)erate.  The  hysterical  cases  are  recognized  by  the  absence 
of  local  changes  to  account  for  the  morbid  sensitiveness,  and  their  associa- 
tion with  the  well-known  stigmata  of  hysteria.  Those  of  local  origin  are 
generally  observed  in  recently-married  women,  and  are  dependent  upon 
small  ulcerations  or  fissures  about  the  hymen  or  its  attachments.  Vaginis- 
mus is  frequently  attended  by  spasm  of  the  sphincter  ani. 

(/)  Sp€U9m  of  the  Sphincters  of  the  Rectum  and  Bladder.— 
The  remarks  just  made  respecting  vaginismus  apply  with  equal  force  to 
spasm  of  the  rectal  and  vesical  sphincters.  From  a  clinical  standpoint,  the 
importance  of  these  conditions  has  not  been  recognized.  Spasm  of  the 
sphincter  ani  is  an  important  cause  of  constipation,  and  may,  if  long  con- 
tinued, give  rise  to  important  changes  in  the  rectal  structures.  On  the 
other  hand,  it  must  be  remembered  that  the  rectal  lesions  may  be  primary 
and  the  anal  spasm  secondary.  The  influence  of  this  fact  on  therapeutics 
is  obvious. 

(g)  Asthma. — Nervous  asthma  has  already  been  studied  in  full  under 
Disturbances  of  the  Respiratory  Apparatus. 

(//)  Oonvulsive  Tics. — Under  this  title  is  included  a  large  number  of 
cases  characterized  by  sudden  arrhythmic  and  involuntary  contractions  of 
muscles, — chiefly,  however,  in  the  muscles  of  the  head  and  face,  though  in 
many  cases  those  of  the  neck,  arms,  trunk  and  legs  also  participate.  It  is 
possible  for  the  patient  to  restrain  the  movements  for  a  time  by  a  strong  effort 
of  the  will,  but  such  effort  is  exhausting,  and  produces  sensations  of  great 
distress.  The  movements  are  first  noticed  in  the  muscles  of  the  face  ;  later, 
speech  is  involved.  The  grimaces  thus  occasioned  are  remarkable,  some- 
times simulating  laughter  and  pleasure,  at  other  times  pain  and  misery.  The 
natural  course  of  the  disease  is  from  bad  to  worse,  interrupted,  however,  by 
periods  during  which  the  progress  is  at  a  standstill.  Finally  the  mind  be- 
comes involved,  and  it  is  not  unusual  to  see  insanity  as  the  termination. 

Patients  with  tic  exhibit  a  remarkable  tendency  to  imitate.  Thus  they 
repeat  sounds  and  words  heard  {ccholalid),  gestures  and  movements  (ccIio- 
kinesis),  or  they  may  exhibit  uncontrollable  impulses  to  ejaculate  obscene 
words  {coprolalia).  There  is  inability  to  fix  the  attention,  hence  prolonged 
or  consecutive  thought  is  impossible.  Ofttimes  they  are  possessed  of  the 
most  strange  ideas,  leading  to  correspondingly  strange  conduct. 

Remarkable  types  of  tic  are  observed  in  certain  geographical  sections, 
as  **  latah  "  in  Malay,  myriachit  in  Kamtchatka,  and  the  **  jumping  French- 
man "  about  Moosehead  Lake,  in  Maine. 
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(/')  Trismus. — ^The  presence  of  trismus,  or  lock-jaw,  in  tetanus  has 
already  been  described,  and  need  not  be  further  referred  to  in  this  place. 
But  trismus  may  occur  in  other  conditions,  as  follows ;  Cerebro-spinal 
fever ;  dentition,  especially  during  the  eruption  of  the  wisdom-teeth  ;  as 
part  of  the  clonic  spasms  of  epilepsy,  hysteria,  abscess  beneath  the  mas- 
seter  and  temporal  muscles,  tetany,  and  in  ura^mic  convulsions.  In  each 
case  the  associated  symptoms  point  unerringly  towards  the  source  of  the 
trouble.  The  knowledge  that  these  several  affections  can  produce  lock-jaw 
saves  the  physician  from  making  a  diagnosis  of  tetanus. 

(y)  Opisthotonos.  Emprosthotonos,  Pleurosthotonos. — The 
relations  of  these  symptoms  to  tetanus  have  also  been  described.  But 
they  may  likewise  occur  in  other  diseases,  notably  in  hysteria.  In  this 
affection  they  may  be  even  more  marked  than  in  tetanus ;  but  then  they 
are  practically  always  associated  with  the  wild  coordinated  mov^ements  of 
hysteroid  seizures.  They  may  also  occur  in  strychnia  poisoning,  spinal 
meningitis,  and  urannia. 

{k)  Spaamodic  Wry-Neck,— The  term  "  torticollis "  is  used  to 
designate  a  variety  of  conditions  in  which  an  abnormal  position  of  the 
head  in  its  relation  to  the  trunk  is  produced  by  muscular  contractions. 
There  is  also  a  form  of  malposition  dependent  upon  disease  in  other  than 
the  nervous  and  muscular  structures,  generally  upon  disease  of  the  cer\^ical 
vertebrae.  To  this  the  name  *'faist  torticollis*'  has  been  applied.  Its  recog- 
nition is  very  important  because  of  the  therapeutic  indications  thereby  fur- 
nished. We  have  also  the  so-called  *'  rheumatic  torticollis,"  caused  by 
acute  myositis,  and  this  is  characterized  by  pain  and  tenderness  of  the 
muscular  substance.  "  Congenital  torticollis "  is  a  variety  in  which  the 
deformity  is  dependent  upon  permanent  shortening  of  a  muscle,  usually 
the  stemo-mastoid.  It  is  believed  to  be  due  to  intra-uterine  or  obstetrical 
injury  of  the  sterno-mastoid,  as  it  occurs  most  frequently  in  breech  presenta- 
tions. A  peculiarity  of  this  variety  is  its  remarkable  tendency  to  associa- 
tion with  facial  asymmetry.  The  affected  muscle  is  found  to  be  hard  and 
firm,  and  the  essential  muscular  elements  more  or  less  atrophied,  "Spas- 
modic torticollis"  is  the  name  given  when  the  deformity^  depends  upon 
instability  of  nerve-cells.  It  is  of  two  varieties,  tonic  and  clonic.  In  the 
fomier  the  spasm  is  persistent  and  prolonged,  assuming  the  appearance  of 
a  contracture.  It  is  limited  to  one  side,  and  usually  to  one  muscle.  When 
the  sterno-mastoid  is  involved,  the  face  is  rotated  to  the  opposite  side,  the 
chin  somewhat  elevated,  and  the  head  inclined  to  the  affected  side.  When 
the  trapezius  is  affected,  the  inclination  of  the  head  is  more  marked,  the 
head  is  drawn  backwards,  and  the  shoulder  is  raised.  Permanent  con- 
tracture ensues  in  cases  of  long  standing. 

The  clonic  variet)*^  is  of  varied  distribution.  It  involves  one  muscle  or 
many  ;  those  of  one  side  or  both.     Beginning  in  one  of  the  muscles  sup- 
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plied  by  the  spinal  accessory  nerves,  it  may  extend  and  be  widespread. 
The  spasms  may  be  few  in  number,  occurring  at  long  intervals ;  or,  again, 
they  recur  in  such  rapid  succession  as  to  be  disabling. 

Prominent  among  the  causes  of  spasmodic  torticollis  is  the  neurotic 
constitution.  This  is  exhibited  by  the  presence  of  cases  of  other  nervous 
diseases,  as  epilepsy,  migraine,  etc.,  in  different  memb)ers  of  the  family,  and 
by  a  personal  history  of  other  neuroses  in  former  years.  Women  seem  to 
be  affected  with  greater  frequency  than  men.  The  disease  is  rarely  ob- 
served prior  to  middle  life.  Cases  occurring  in  women  of  less  than  thirty 
years  of  age  are.  in  all  probability,  of  hysterical  origin.  Injury  of  the 
parts,  depressing  emotions,  otitis  media,  excessive  use  of  the  muscles,  and 
malaria,  have  been  assigned  as  causes  in  individual  cases.  It  is  very  rarely, 
indeed,  that  it  occurs  from  peripheral  irritation. 

The  pathology  of  the  disease  is  not  at  all  understood.  In  no  case  has 
an  autopsy  revealed  a  lesion  explaining  the  symptoms.  It  is  believed  that 
the  morbid  movements  depend  upon  the  overaction  of  nerve-cells.  As  to 
the  situation  of  the  nerve-cells,  we  must  rely  wholly  upon  conjecture.  It 
has  been  observed  that  in  some  cases  the  muscles  affected  are  those  physi- 
ologically associated  in  their  functions.  In  such  it  is  fair  to  presume  that 
the  affected  cells  are  of  the  higher  centres,  i.e.,  the  cortical.  When  no 
such  association  is  found,  the  lower  centres  are  the  seat  of  disease.  As  to 
the  nature  of  the  changes  which  produce  the  overaction  of  the  nerve-cells 
we  must  express  complete  ignorance. 

Symptoms. — Clonic  spasms  of  definite  distribution,  but  varying  ac- 
cording to  individual  cases,  comprise  nearly  the  entire  symptomatology  of 
spasmodic  torticollis.  Usually  spasm  is  the  first  symptom.  It  appears 
gradually,  first  in  one  muscle,  slowly  increasing  in  intensity  and  spreading 
to  others.  Sometimes  this  spasm  is  preceded  or  accompanied  by  slight 
sensory  disturbance,  as  pain  or  sensation  of  stiffness.  It  is  generally  aggra- 
vated by  emotional  influences,  if,  indeed,  it  is  not  present  only  at  such 
times.  The  muscles  most  commonly  involved  are  the  stern o-mastoid  and 
trapezius,  and,  next  to  these,  the  splenius  capitis.  It  is  an  important 
thing,  from  a  therapeutic  standpoint,  to  determine  the  muscle  in  which 
the  spasm  commenced,  as  sometimes  the  removal  of  the  spasm  from  that 
muscle  by  surgical  measures  stops  it  in  all  secondarily  affected.  As  the 
spasm  extends,  the  muscles  of  the  face  and  arm  become  involved.  The 
abnormal  movements  always  occasion  fatigue  and  discomfort,  but 
rarely  absolute  pain.  Sometimes  numbness  and  tingling  in  the  arm  are 
associated. 

(/)  Rhythmic  or  Functional  Spasm.— Under  this  head  may  be 
included  a  variety  of  cases  characterized  by  rhythmic  movements,  and  not 
capable  of  being  classed  under  any  of  the  foregoing  heads.  The  pathol- 
ogy of  all  of  these  cases  is  unknown,  and  apparently  unknowable.      The 
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few  pathological  investigations  seem  to  demonstrate  that  they  ocx:ur  inde- 
pendently of  organic  changes. 

2.  Choreic  iiifiveiiieiits,  so  named  because  observed  in  their  most 

characteristic  form  in  chorea,  are  characterized  by  involuntary  irregular 
muscular  contractions  of  single  muscles  or  of  muscles  in  groups,  the  result- 
ing movements  resembling  to  a  certain  extent  those  voluntarily  performed. 
Choreic  movements  are  observed  in 

a.  Chorea. 

b.  Hysteria. 

c.  Organic  cerebro-spinal  disease. 

d.  Reflex  irritation. 

(a)  Ohoraa. — The  affection  to  which  the  term  '*  chorea  *'  should  be 
applied  exclusively  is  one  occurring  for  the  most  part  in  children,  character- 
ized by  irregular  involuntary  movements  of  the  voluntary  muscles,  said 
movements  occurring  both  during  rest  and  attempts  at  motion,  interfering 
with  the  accuracy  of  voluntar>^  movements,  and  not  infrequently  attended 
by  apparent  mental  weakness.  It  is  closely  related  to  unstable  nervous 
organization,  being  observed  more  frequently  among  girls  than  boys,  and 
those  of  neurotic  inheritance.  Emotional  factors  play  an  important  part  in 
its  etiology,  as  do  also  those  exposing  the  nerv^ous  system  to  great  wear 
and  tear.  It  is  but  seldom  due  to  reflex  irritation,  though  exceptionally 
one  obser\TS  cases  apparently  originating  in  this  way.  The  relationship 
between  chorea  and  rheumatism  is  undoubtedly  a  close  one,  but  it  is  hardly 
to  be  considered  as  one  of  cause  and  effect,  but  rather,  as  I  believe,  the 
constitution  which  predisposes  to  the  one  affection  also  predisposes  to  the 
other 

The  onset  of  chorea  may  be  either  sudden  or  gradual  In  the  former 
case  the  child  is  noticed  to  begin  to  twitch,  or,  more  properly  speaking,  to 
indulge  in  restless  movements,  which  rapidly  increase  in  severity  and  dis- 
tribution until  they  are  of  the  most  violent  character  and  involve  the  entire 
body.  When,  on  the  other  hand,  the  disease  is  of  gradual  onset,  the  usual 
history  is  that  of  a  slowly-increasing  awkwardness  or  restlessness,  for  which 
the  child  is  at  times  reprimanded.  Still  another  class  of  cases  has  the  in- 
ception of  the  chorea  marked  by  an  apparent  loss  of  power  of  one  or  more 
extremities.  Sometimes  the  parents  say  that  one  lateral  half  of  the  body  is 
losing  strength,  and  they  even  express  fears  of  an  oncoming  paralysis.  In 
extreme  cases  of  this  t>'pe  the  loss  of  power  may  be  general,  and  so  com- 
plete as  to  amount  to  absolute  helplessness.  Even  in  these  so<alled  para* 
lytic  cases,  careful  investigation  shows  the  characteristic  restlessness  present 
to  some  extent.  Sooner  or  later  the  choreic  movements  appear,  often  being 
severe  in  direct  proportion  to  the  pre-existing  paretic  condition.  The 
choreic  movements  themselves  need  a  certain  amount  of  description.  In  a 
general  way,  they  may  be  described  by  one  word:  •*  Restlessness."     The 
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child  is  sitting  before  one,  and  it  will  be  noticed  to  lift  one  arm,  and  then 
drop  it  again,  or  it  will  perform  supination  and  pronation  ;  or  it  shrugs  one 
or  both  shoulders  ;  twists  around  in  its  chair ;  shuffles  its  feet ;  twists  the 
head ;  makes  grimaces  in  great  variety  ;  or  these  movements  may  exist  to- 
gether or  follow  one  another  with  almost  kaleidoscopic  variety.  In  mild 
cases  but  few  of  them  are  to  be  noted,  and  these  are  of  slight  degree.  In 
the  severer  ones  they  are. all  present,  making  their  victim  a  pitiable  object, 
reducing  her,  as  they  do,  to  a  condition  of  absolute  helplessness.  In  ex- 
treme cases  the  muscles  of  deglutition  and  respiration  are  affected.  Thus 
nutrition  is  impaired,  while  the  interference  with  breathing  causes  additional 
discomfort.  The  respiratory  complication  may  lead  even  to  irregularity  in 
action  of  the  cardiac  muscles,  though  I  am  inclined  to  the  view  that  the 
latter  are  not  infrequently  affected  per  se. 

Very  important  are  the  heart  symptoms  associated  with  this  affection. 
It  is  esf)ecially  common  to  observe  a  cardiac  murmur  in  the  younger  pa- 
tients, this  murmur  being  nearly  always  a  mitral  systolic  murmur.  It 
practically  always  disappears  when  the  patient  recovers  from  the  chorea. 
Very  exceptionally,  it  may  persist  as  an  organic  heart-affection,  ultimately 
leading  to  most  disastrous  results. 

Of  the  affections  which   may  justly,  by  reason  of  their  clinical  phe- 
nomena, be  classed  as  chorea,  the  following  may  be  mentioned  : 
i.  Huntington's  chorea, 
ii.  Senile  chorea, 
iii.  Post-hemiplegic  chorea, 
iv.  Chorea  of  internal  inflammations. 

(i)  Huntington's  Chorea ;  Hereditary  Ohorea.— This  affection  was 
first  systematically  described  by  Huntington,  a  Long  Island  physician,  in 
1872.  It  had  been  previously  described  in  1841  by  Waters,  of  Franklin,  • 
N.  Y.,  in  a  letter  to  Dunglison.  The  most  remarkable  feature  in  the  etiol- 
ogy of  Huntington's  chorea  is  heredity.  It  has  been  known  to  affect  four 
generations,  and  as  many  as  nineteen  subjects  in  a  single  family.  If  one 
generation  escapes,  the  line  of  heredity  is  destroyed.  It  does  not  begin 
until  adult  life  is  reached,  generally  between  the  ages  of  thirty  and  fifty. 
The  exciting  causes  of  the  ordinary  type  of  chorea  seem  to  be  productive 
of  this  disease  at  times,  though,  more  frequently  than  otherwise,  heredity 
remains  the  sole  etiological  factor.  The  choreiform  movements  begin 
gradually  in  the  upper  half  of  the  body,  and  slowly  increase  in  distribution 
and  intensity.  They  resemble  in  character  the  movements  of  the  chorea  of 
childhood.  The  eyeballs  are  often  affected,  and  the  mental  condition  is 
very  frequently  considerably  impaired.  The  disease  runs  a  ver>'  chronic 
course  of  from  ten  to  twenty  years.  It  is  essentially  incurable.  Cases  die 
apparently  by  reason  of  the  associated  mental  degeneration.  The  pathol- 
ogy of  the  affection  is  unknown. 
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(ii)  Senile  Chorea.— Choreic  movements  sometimes  attack  people  of 
advanced  life,  even  up  to  the  age  of  eighty  years.  Cases  of  this  character 
are  ver>^  obstinate  to  treatment,  and  generally  continue  until  death  takes 
place  from  other  causes.  Depressing  emotions  and  the  neurotic  constitu- 
tion seem  to  play  the  most  important  part  in  their  causation.  The  move- 
ments are  especially  liable  to  affect  the  upper  part  of  the  body,  the  involve- 
ment of  the  face  and  tongue  being  so  severe  as  to  interfere  seriously  with 
articulation.  The  presence  of  strangers  or  unusual  excitement  intensifies 
the  movements.  The  patient  is  quiet  during  sleep.  The  mind  remains 
unaffected.  The  general  health  is  not  impaired  by  the  disorderly  move- 
ments.    Some  few  cases  recover. 

(iii)  Post-Hemiplegic  Chorea,— This  must  not  be  confounded  with 
the  so-called  paralytic  chorea,  which  is  but  the  ordinary  chorea  of  child- 
hood in  which  the  paralytic  phenomena  predominate,  Post-hemiplegic  or 
post- para  lytic  chorea  follows  attacks  of  hemiplegia,  in  which  there  has  been 
considerable  restoration  of  motor  power.  The  abnormal  movements  are 
limited  to  the  affected  extremities,  and  simulate  those  of  topical  chorea 
quite  closely.  In  the  v^ast  majority  of  cases  it  is  associated  with  hemian- 
aesthesia.  especially  in  its  early  stages.  The  commonly  accepted  v^iew 
concerning  the  causation  of  this  condition  is  that  it  is  dependent  upon  a 
lesion  of  the  optic  thalamus  or  of  the  internal  capsule.  Sometimes  there 
is  associated  an  incoordination  varying  from  slight  instability  to  pronounced 
ataxia.  It  should  be  noted  that  while  most  cases  of  post-hemiplegic  chorea 
are  dependent  upon  a  lesion  of  the  optic  thalamus,  this  condition  may  also 
originate  in  disease  of  the  cortex,  crus,  pons,  and  other  portions  of  the 
pyramidal  tracts. 

Athetosie,  or  mobile  spasm,  is  a  condition  closely  allied  to,  if  not 
identical  with,  post-hemiplegic  chorea.  It  is  characterized  by  inv^oluntary 
movements,  principally  in  the  fingers,  and  consists  of  slow  movements  of 
flexion  and  extension,  adduction  and  abduction,  in  irregular  combination 
and  sequence.  Athetosis  is  especially  liable  to  appear  in  the  spastic  hemi- 
plegias and  diplegias  of  infancy. 

(iv)  Chorea  in  Internal  Inflammation. — Wood  is  the  only  author- 
it>%  so  far  as  1  know,  who  describes  chorea  of  this  t>^pe.  The  movements 
are  said  to  consist  of  violent,  brusque,  widespread  muscular  contractions, 
and  occur  in  association  with  acute  inflammatory  diseases,  as  pleurisy, 
bronchitis,  or  pneumonia.  He  remarks  that  the  movements  in  some  of 
the  cases  are  reflex. 

{^)  Choreic  Movements  of  Hysteria.— -The  sole  manifestations  of 
some  cases  of  hysteria  are  found  in  certain  involuntary  or  restless  move- 
ments, which  are  hard  to  describe,  but  which,  once  seen,  exhibit  remark- 
able differences  from  the  characteristics  of  the  involuntary  movements  ob- 
served in  chorea.     As  a  rule,  however,  one  depends  for  his  diagnosis  not 
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upon  the  nature  of  the  muscular  contractions,  but  upon  associated  phe- 
nomena or  conditions,  such  as  the  presence  of  hysterical  stigmata,  the  age 
of  the  patient,  etc.  In  many  instances  the  course  of  the  disease  is  an  im- 
portant diagnostic  criterion,  the  abnormal  movements  exhibiting  the  won- 
derful fickleness  characteristic  of  hysteria.  Diagnoses  based  upon  the 
association  of  hysterical  stigmata  are  not  always  reliable,  however,  for  both 
hysteria  and  chorea  are  not  unlikely  to  occur  in  subjects  having  a  neurotic 
inheritance,  and  the  existence  of  the  former  affection  or  temf)erament  is  by 
no  means  proof  that  the  latter  will  not  enter  into  the  case  as  a  complicating 
factor.  For  accuracy  in  recognizing  choreic  movements  dependent  upon 
hysteria  some  experience  is  necessary.  Even  then  it  is  by  no  means  always 
possible  to  reach  a  correct  conclusion  until  the  case  has  been  under  obser- 
vation for  some  time. 

But  there  are  other  cases  in  which  the  hysterical  origin  of  the  move- 
ments is  evident  from  their  inception.  They  may  be  localized  to  one  part 
or  one  side  of  the  body,  and  they  are  characterized  by  the  association  of  a 
persistent  rigidity  of  the  affected  muscles.  Not  infrequently  they  appear  as 
rhythmic  spasms  recurring  at  more  or  less  regular  intervals.  They  may  be 
simple,  consisting  of  a  definite  localized  oft-repeated  movement,  or  complex, 
exhibiting  an  indescribable  sequence  of  spasms,  which  may  be  suggestive 
of  almost  any  of  the  spasmodic  neuroses. 

Of  unquestionable  hysterical  origin  is  the  so-called 

Ohorea  Major. — This  affection  has  likewise  no  clinical  or  patholog- 
ical relation  to  the  ordinary  chorea  of  childhood.  Inasmuch  as  the  com- 
mon name  applied  to  chorea  by  the  laity  (St.  Vitus*s  dance)  originated  in 
chorea  major,  it  has  been  customary  for  authors  to  consider  it  in  this 
connection.  Chorea  major  is  really  a  form  of  religious  hysteria,  char- 
acterized by  wild  dances  and  great  excitement.  For  the  cure  of  this,  it  was 
customary  in  the  middle  ages  to  make  pilgrimages,  especially  to  the  shrine 
of  St.  Vitus.  Epidemics  of  this  character  are  now  seldom  observed,  al- 
though they  have  occasionally  occurred  in  this  century,  even  in  the  United 
States. 

Electrical  chorea,  though  having  no  pathological  association  with 
hysteria,  as  evidenced  by  its  clinical  course,  may  best  be  mentioned  in  the 
present  connection.  It  is  a  very  rare  affection,  seen  almost  exclusively  in 
Lombardy  and  neighboring  parts  of  Italy.  It  is  characterized  by  spasmodic 
movements,  which  consist  of  sharp,  quick,  muscular  contractions  similar  to 
those  produced  by  electrical  excitation  with  the  interrupted  galvanic  cur- 
rent. These  movements  commence  in  one  extremity,  usually  the  arm, 
spread  to  the  corresponding  leg,  and  next  invade  the  other  side  of  the  body. 
They  increase  gradually  in  severity.  Finally  the  affected  limbs  become 
weak,  and  their  muscles  atrophy.  General  paralysis  finally  supervenes. 
Then  the  patient  dies.     But  little  is  known  of  this  strange  affection.     Path- 
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olo^cal  invcs titrations  have  been  vcr>'  urisatisfactor>'.  Its  causes  are  also 
unknown.  Fright  and  malaria  have  been  assigned  as  origins.  It  affects 
both  sexes  and  all  ages.     It  has  also  been  called  '*  Dubinins  disease  J* 

{c)  Clioreic  Movements  of  Organic  Cerebro-Spinal  Disease. 
— Choreic  movements  dependent  upon  organic  ccrebro-spinal  disease  prob- 
ably have  the  same  pathological  origin  as  the  post-hem iplegic  variety  and 
athetosis,  already  described. 

{d)  Reflex  Irritation  as  a  Cause  of  Choreic  Movements.— In 
proportion  to  the  actual  number  of  cases  of  genuine  chorea,  those  origina- 
ting in  some  reflex  irritation  are  of  rare  occurrence  ;  nevertheless,  the  brilliant 
results  ensuing  upon  the  removal  of  the  exciting  cause  has  created  an  effect 
upon  the  minds  of  physicians  disproportionate  to  their  importance.  True  it 
is  that  the  failure  to  recognize  one  such  case  will  almost  certainly  bring  dis- 
credit upon  the  physician  who  fails  to  discover  it.  But»  on  the  other  hand, 
we  have  the  damage  done  to  patients  by  innumerable  operations  of  question- 
able value  for  the  removal  of  purely  hypothetical  irritation.  There  can  be 
no  doubt  that  in  patients  with  chorea,  local  irritation  of  any  kind  may 
readily  maintain,  and  even  aggravate,  the  existing  nervous  irritability.  No 
one  will  contradict  this  statement.  It  follows,  then,  that  it  is  the  physician's 
duty  to  examine  his  patients  thoroughly,  and  direct  his  efforts  to  the  cure 
of  any  and  all  morbid  conditions  from  which  the  patient  may  be  suffering. 
Especial  attention  should  be  paid  to  the  eyes,  the  post-nasal  space,  the 
gastro-intestinal  tract,  and  the  urinary  organs.  At  the  same  time  the  fas- 
cination of  investigating  objective  conditions  should  not  lead  to  neglect  of 
a  congenital ly  unstable  nervous  organization,  and  the  institution  of  proper 
measures  for  its  improvement, 

Treiiior, 

Tremor  consists  of  involuntary  oscillatory  movements,  which  are  pro- 
duced by  more  or  less  rhythmical  alternate  contractions  and  relaxations  of 
antagonistic  muscles.  It  is  to  be  distinguished  from  fibrillary  contractions, 
a  condition  characterized  by  alternate  contractions  and  relaxations  of  indi- 
vidual bundles  of  muscular  fibres,  manifested,  not  by  gross  movements  of 
the  parts  to  which  the  affected  muscles  are  attached,  but  by  wa\y  subcuta- 
neous oscillations  of  the  fibres  involved.  Nor  should  tremor  be  confounded 
with  muscular  twitchings,  the  muscular  contractions  in  the  latter  being 
more  decided  and  less  persistent.  Clonic  movements  arising  from  tension 
on  tendons  in  cases  in  which  the  deep  reflexes  are  greatly  in  excess  have 
been  erroneously  denominated  *'  tremor  '  by  some  ;  many  of  the  so-called 
tremors  in  spinal  and  cerebral  syphilis  and  after  hemiplegia  are  undoubtedly 
of  this  class. 

There  are  certain  characteristics  in  everv'  case  of  tremor  that  should  be 
carefully  noted.  They  arc  :  I,  The  amplitude  of  the  tremor,  and  whether 
the  mov^ements  are  fine  or  coarse,     2.  The  rapidity  and  regularity  of  the 
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movements.  3.  The  regularity  of  the  tremor  and  the  influence  exerted 
upon  it  by  certain  external  agencies,  as  rest,  voluntary  movements,  sleep, 
massage,  etc.  4.  Its  distribution,  for  it  may  be  limited  to  single  parts  or 
limbs,  or  to  one  lateral  half  of  the  body ;  or,  again,  it  may  be  of  universal 
distribution. 

There  are  times  in  which  patients  having  tremor  do  not  make  that 
symptom  very  evident  at  the  time  of  consulting  the  physician.  A  very 
good  test,  in  order  to  bring  it  out,  is  that  of  having  the  patient  hold  out  one 
hand  with  the  fingers  spread  pretty  wide  apart.  In  patients  who  are  sus- 
pected of  being  in  the  initial  stages  of  general  paresis  in  which  the  tremor 
begins  in  the  lips  and  tongue,  the  most  satisfactory  test  is  to  have  the 
mouth  held  partly  open,  with  the  lips  fairly  well  separated,  but  thoroughly 
relaxed. 

Tremor  may  occur  apart  from  diseased  conditions.  In  other  words 
it  may  be  physiological ;  or  at  least,  under  certain  circumstances,  it  may  be 
normal  to  the  individual.  Thus  it  may  occur  in  neurotic  subjects  under 
the  influence  of  some  violent  emotion,  as  fear,  grief,  or  joy ;  it  may  also  be 
produced  as  the  result  of  severe  and  rather  sustained  exertion.  In  all  of 
these  cases  it  is  but  temporary,  passing  away  in  a  short  time. 

It  has  been  customary  for  years,  in  treating  of  the  subject  of  tremor,  to 
divide  cases  of  it  into  two  great  classes,  one,  tremor  coacUis,  in  which  the 
movements  persist  during  repose ;  and  the  other,  tremor  a  debilitate^  in 
which  they  are  observed  only  during  efforts  at  voluntary  movement.  In 
my  opinion  this  classification  is  not  as  valuable,  clinically,  as  we  have  been 
led  to  believe,  for  many  of  the  cases  of  tremor  assigned  to  the  former  class 
have  the  characteristics  of  the  latter,  and  vice  versa.  Regarding  the  differ- 
ent influences  which  ameliorate  tremulous  movements,  there  is  one  that  I 
do  not  find  mentioned  at  all  in  any  literature  at  my  disposal.  I  refer  to 
massage.  Several  cases  of  the  most  aggravated  character  have  shown  a 
cessation  of  the  tremor  for  several  seconds  following  manipulation  of  the 
muscles  involved,  or  pressure  upon  certain  portions  of  the  trembling  ex- 
tremity.    None  of  these  cases  was  hysterical. 

Tremors  persisting  during  rest  are  typified  in  paralysis  agitans  ;  in 
fact,  this  disease  is  almost  the  only  one  in  which  the  movements  cease  dur- 
ing voluntary  movements.  Tremors  arising  from  senility,  toxic  influences, 
asthenia,  hysteria,  disseminated  sclerosis,  and  organic  disease  of  the  brain, 
are  mostly  observed  during  attempts  at  voluntary  motion.  Cases  of  par- 
oxysmal and  epileptic  tremor  cannot  be  assigned  to  either  class.  They  are 
distinguished  from  all  others  in  that  they  occur  under  such  conditions  as  to 
make  the  execution  of  voluntary  movements  impossible. 

I  shall  treat  of  the  various  forms  of  tremors  under  the  following  heads  : 
I.  Simple  tremor,  including  the  so-called  essential  tremor,  and 
cases  arising  from  hereditary  transmission. 
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2.  Senile  tremor. 

3.  Asthenic  tremor. 

4.  Hysterical  tremor. 

5.  Toxic  tremor,  which  may  arise  from  exposure  to  the  following 

poisons  : 

a.  Lead. 

b.  Tobacco. 

c.  Mercury. 

d.  Alcohol. 

e.  Chloral, 
f  Opium. 

g.  Tea,  coffee,  etc. 
h.  Uraemia. 

6.  Tremor   symptomatic  of  or  associated  with   the   following- 

named  diseases : 

a.  Exophthalmic  goitre. 

b.  Writers*  cramp. 

c.  Epilepsy. 

d.  General  paralysis  of  the  insane. 

e.  Disseminated  sclerosis. 

f.  Paralysis  agitans. 

g.  Tumor  of  the  brain. 

h.  Spinal-cord  degenerations. 

7.  Post-paralytic  tremor. 

8.  Paroxysmal  tremor. 

The  occurrence  of  tremor  in  the  course  of  cases  of  multiple  neuritis 
does  not  prove  that  this  symptom  is  the  result  of  that  pathological  condi- 
tion. As  a  matter  of  fact,  there  is  no  reason  whatever  for  the  production 
of  tremor  by  nerve-inflammation.  But  it  so  happens  that  the  principal 
causes  of  multiple  neuritis  are  alcoholic  excesses,  the  toxaemia  of  the  infec- 
tious diseases,  lead,  and  arsenic ;  and  it  is  to  these  that  the  symptoni  is 
due. 

In  the  above  classification  no  mention  has  been  made  of  acute  or 
transient  tremors,  such  as  those  arising  in  the  so-called  healthy  as  a  result 
of  physical  or  mental  strain,  exposure  to  cold,  etc.  The  nature  of  tremors 
arising  from  these  causes  is  readily  recognized  by  the  merest  tyro,  and 
their  consideration  is  unnecessary  because  they  are  of  so  short  duration  as 
to  rarely,  if  ever,  be  brought  to  the  attention  of  physicians. 

Simple  tremor  includes  all  those  cases  in  which  the  tremor  occurs 
without  apparent  cause,  or  is  unassociated  with  other  evidences  of  ill-health. 
In  many  instances  it  has  shown  a  remarkable  tendency  to  occur  in  families ; 
so  much  so,  in  fact,  as  to  lead  some  authors  to  establish  a  separate  class, 
called  hereditary  tremor.     In  all  these  cases  the  tremulous  movements  are 
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very  fine,  and  generally  regular  as  to  their  amplitude  and  rhythm.  They 
are  for  a  time  under  the  control  of  the  will.  While  intensified  during  vol- 
untary movements,  they  do  not  interfere  in  the  least  with  the  execution  of 
the  same.  The  patient  can  f)erform  such  complex  movements  as  writing 
without  difficulty.  Though  not  necessarily  so,  the  tremor  is  limited  to  the 
hands  and  head.  It  affects  mostly  the  young  and  middle-aged.  It  is  very 
intractable  to  treatment.  Once  it  has  thoroughly  established  itself,  it  per- 
sists throughout  life.  Some  tremors  occurring  in  children  bom  of  nervous 
mothers  disappear  spontaneously,  or  under  treatment  after  a  few  years. 

The  hereditary  tendency  to  tremor  displayed  by  some  families  is  truly 
remarkable.  Thus,  in  a  case  reported  by  Dr.  Samuel  West,  the  patient's 
grandmother  and  mother  had  been  affected.  He  was  one  of  ten  children, 
all  of  whom  suffered  from  tremor  varying  in  degree,  and  the  affliction  had 
been  reproduced  in  his  own  six  children. 

Senile  tremor  appears  in  jjeople  of  advanced  years  and  in  the  prema- 
turely aged.  It  presents  points  of  similarity  to  each  of  several  varieties  of 
tremor.  It  is  a  fine  tremor,  aggravated  by  movement,  beginning  usually  in 
the  head  and  neck,  the  arms  and  hands  being  attacked  after  the  trouble  has 
lasted  some  time.  Clinically,  it  is  especially  apt  to  be  confounded  with 
paralysis  agitans.  In  the  latter  the  tremor  is  present  when  the  hands  are 
at  rest ;  the  movements  usually  begin  in  the  hands,  while  the  head  and 
neck  are  generally  free,  and  the  tremulous  parts  are  affected  with  a  peculiar 
rigidity. 

Senile  tremor  is  nearly  always  bilateral  from  the  beginning ;  in  paral- 
ysis agitans,  one  part,  usually  the  hand,  is  first  attacked,  whence  it  extends 
slowly  to  the  rest  of  the  body.  In  the  beginning  of  senile  tremor  there 
is  aggravation  during  voluntary  movements,  if,  indeed,  it  exists  only  at  such 
times.  This  is  very  different  from  the  condition  obtaining  in  paralysis 
agitans. 

Asthenic  tremor  has  all  the  characteristics  of  the  simple  variety,  but 
differs  from  it  in  having  a  well-defined  relation  to  certain  asthenic  conditions. 
It  is  especially  liable  to  occur  after  exhausting  diseases,  as  the  specific  fevers, 
in  cases  of  nervous  exhaustion,  and  after  haemorrhages  and  sexual  excesses. 
Many  of  the  cases  of  tremor  in  young  males  arise  from  the  latter  cause. 
The  tremulous  movements  occurring  during  the  course  of  diseases  other 
than  of  the  nervous  system  are  of  the  asthenic  variety.  They  are  signifi- 
cant only  of  the  extreme  debility  present. 

Hysterical  tremors  are  exceedingly  irregular  in  every  respect.  They 
may  be  fine  or  coarse,  rapid  or  slow,  mild  or  severe,  and  these  in  the  one 
patient.  Their  distribution  is  as  varied  as  their  character.  They  may  be 
hemiplcgic,  or  they  may  invade  the  entire  body,  or  they  may  be  limited  to 
but  one  limb  or  to  one  group  of  muscles.  The  movements  are  intensified 
during  the  execution  of  voluntary  movements,  but,  as  a  rule,  the  aggrava- 
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tiort  doe?;  not  begin  immediately  after  the  movements  are  commenced,  usu- 
ally not  asserting  itself  until  the  muscular  action  has  been  maintained  for 
some  little  time.  Hysterical  tremor  is  almost  always  increased  when  atten- 
tion is  directed  to  it,  and  ceases  when  the  mind  is  diverted.  It  may  in  some 
cases  be  associated  with  paralysis  and  contractures.  When  the  limbs  arc 
the  seat  of  contracture,  the  tremor  is  excited  by  any  attempt  to  move  them 
passively,  or  even  by  the  manipulation  necessary  during  a  medical  examina- 
tion. A  long  duration  {e.g.,  many  months)  does  not  contra-indicate  the 
hysterical  nature  of  a  given  tremor.  Dutil  truly  described  hysterical 
tremors  in  few  words  when  he  designated  them  as  polymorphous. 

Toxic  Tremor. — As  already  stated,  chronic  tremors  may  be  produced 
by  exposure  to  certain  poisons,  as  lead,  mercury,  tobacco,  alcohol,  tea,  coffee, 
chloral,  opium,  etc.  There  is  little  to  say  that  is  diagnostic  concerning 
tremors  arising  from  exposure  to  the.se  poisons.  They  are  all  fine  tremors, 
usually  intensified  during  voluntary  movements.  Saturnine  tremor  is  usu- 
ally limited  to  the  face  and  hands.  Occasionally  it  invades  the  muscles  of 
the  face,  neck  and  tongue.  It  is  aggravated  by  emotions  and  after  prolonged 
exercise,  or  in  the  latter  part  of  the  day,  when  the  muscular  system  is 
exhausted.  It  occurs  almost  exclusively  in  chronic  cases  of  lead-poisoning. 
The  diagnosis  depends  upon  a  history  of  exposure  to  lead,  the  previous 
existence  of  colic,  blue  line  on  the  gums,  anaemia,  wrist -drop,  etc. 

Tremor  is  of  far  more  frequent  occurrence  in  cases  of  poisoning  by 
mercury  than  by  the  metal  above  mentioned.  It  usually  begins  in  the  face 
and  tongue,  and  is  always  intensified  by  any  motion.  In  its  incipient  stages 
it  occurs  only  during  voluntar)'  movements,  but  later  it  becomes  constant* 
in  w^hich  case  it  presents  a  remarkable  similarity  to  paralysis  agitans.  Ar- 
ticulation is  very  much  interfered  with.  As  a  rule,  the  tremor  ceases  dur- 
ing sleep  ;  but  there  are  very  notable  exceptions  to  this.  Its  occurrence  is 
favored  by  addiction  to  alcohol  and  tobacco.  In  some  cases  the  tremor  is 
of  sudden  onset.  The  diagnosis  rests  upon  the  known  exposure  to  fumes 
of  mercury,  and  upon  the  associated  symptoms,  A  very  interesting  as  well 
as  rather  unusual  case  of  mercurial  tremor  has  been  reported  by  Letulle. 
A  man,  set.  39,  had  been  exposed  to  the  fumes  of  mercury  for  many  years. 
In  his  first  attack  of  tremors  the  movements  were  worse  in  the  morning, 
and  much  relieved  between  the  hours  of  4  and  5  p.m.,  and  again  very 
marked  in  the  evening.  One  day  the  tremors  suddenly  became  very  vio- 
lent,— so  much  so,  in  fact,  that  the  man  was  thrown  down  by  them  and  con- 
vulsed so  that  he  could  not  walk.  When  perfectly  at  rest  in  bed  the 
movements  were  but  slight,  but  they  were  very  much  intensified  by  vol- 
untary effort.  Motions  were  extensive,  rapid  and  arrh>thmical,  and  worse 
on  the  left  side.  An  anesthetic  area  was  discovered  on  the  back  of  the 
right  forearm  and  hand.  Vision  had  become  impaired.  Constricting  the 
limb  lessened  the  tremor.      Finally  the  tremor  was  stopped  permanently 
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by  ligaturing  the  limb  and  passes  with  a  magnet.  The  author  called  it  a 
case  of  mercurial  hysteria. 

Acntt'  and  chronic  alcohoiism  are  almost  always  attended  by  tremor  of 
some  kind,  noticeable  usually  in  the  arms,  face  and  tongue,  often  associated 
with  local  muscular  twitchings.  In  severe  cases  the  latter  amount  almost 
to  shock-like  muscular  contractions.  The  alcoholic  tremor  is  especially 
apt  to  be  worse  in  the  morning,  and  is  promptly  relieved  by  a  drink  of 
whiskey.  The  restlessness  of  alcoholic  subjects  makes  the  tremor  very 
prominent. 

Tremor  is  not  a  common  symptom  of  the  chloral  habit  When  it  oc- 
curs as  a  result  of  addiction  to  chloral  or  opium,  it  resembles  in  every  way 
that  arising  from  alcohol. 

The  tremor  caused  by  excessive  use  of  tobacco,  coffee,  tea,  etc.,  is  of 
very  fine  character,  apparently  presenting  no  distinctions  from  simple 
tremor. 

Charcot  has  described  a  form  of  tremor  closely  resembling  that  of 
paralysis  agitans,  due  to  uraemia. 

Tremor  is  met  with  as  a  prominent  symptom  in  quite  a  variety  of  dis- 
eases. In  exophthalmic  goitre  it  is  rarely  absent.  It  is  generally  not 
of  a  severe  grade,  usually  being  mentioned  by  the  patient  as  a  nervousness, 
and  observ'ed  by  the  physician  as  an  exceedingly  fine  tremulous  movement. 
Still  it  may  be  of  variable  character.  Sometimes  it  is  so  violent  and  regu- 
lar as  to  resemble  that  of  paralysis  agitans.  It  may  be  general,  or,  again, 
confined  to  the  hands  alone,  or  even  accompanied  by  fibrillary  contraction 
of  the  muscles  of  the  face.  This  fact  must  be  borne  in  mind  lest  a  diag- 
nosis of  general  paralysis  be  too  hastily  made,  especially  as  exophthal- 
mic goitre  is  not  infrequently  associated  with  mental  symptoms.  The 
usual  mental  anomaly,  however,  is  melancholia,  or  melancholia  alternating 
with  periods  of  considerable  excitement.  It  has  been  known  to  be  uni- 
lateral in  distribution,  when  the  exophthalmos  or  the  goitre  was  one-sided. 

Tremor  is  occasionally  met  with  as  the  almost  exclusive  manifestation 
of  writers*  cramp.  It  is  then  most  marked  in  the  forefinger  when  the 
hand  is  at  rest  and  the  fingers  slightly  separated.  It  is  especially  apt  to  be 
produced  by  prolonged  work  and  over-fatigue. 

Rare  cases  of  epilepsy  are  met  with  in  which  the  seizures  are  pre- 
ceded by  a  general  or  localized  tremor  as  a  kind  of  aura,  or,  as  in  one  of 
my  patients,  tremor  took  the  place  of  the  convulsions.  Gowers  holds 
that  "  fits  "  ushered  in  by  tremor  are  almost  always  epileptic,  and  not  hys- 
terical. 

General  paralysis  of  the  insane  in  its  earliest  stages  presents  more 
or  less  tremor.  The  movements  are  esi)ecially  marked  in  the  tongue  and 
lips,  less  so  in  the  fingers.  Speech  becomes  hesitating  and  drawling,  with 
a  tendency  to  slur  words.      Its  relation  to  the  severity  of  other  symptoms  is 
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decidedly  irregular     In  the  final  stages  of  the  disease,  violent  tremor  ac- 
companies every  voluntary  movement. 

Disseminated  sclerosis  and  paralysis  a^taoB  are,  of  all  diseases, 
the  most  constantly  associated  with  tremor ;  in  fact  we  might  call  tremor  a 
necessary  part  of  their  symptomatolog>^  These  diseases  have  a  well-de- 
fined clinical  course. 

Paralysis  agitans  is  a  disease  of  obscure  etiology  and  uncertain 
pathology,  characterized  by  tremor  in  association  with  more  or  less  general 
rigidity,  muscular  weakness,  and  peculiar  gait 
and  posture.  It  is  a  matter  of  obscn  ation  that 
nearly  all  cases  occur  after  the  age  of  fift>%  and 
that  it  seldom  attacks  subjects  before  the  age 
of  forty.  The  prevalent  view  concerning  its 
nature  makes  it  a  premature  senility.  In  tlie 
vast  majority  of  cases  paralysis  agitans  is  of 
insidious  onset.  Sometimes,  howe%'er,  under 
the  influence  of  a  sudden  shock,  symptoms 
have  made  their  appearance  with  the  rapidity 
obscrv^ed  in  apoplectic  seizures.  The  first 
symptom  observed  is  usually  a  tremor  of  mild 
degree,  gradual ly  increasing  in  severity  over  a 
term  of  years.  Almost  always  the  tremor  be- 
gins in  one  or  the  other  hand.  It  then  spreads 
to  the  leg  on  the  corresponding  side ;  tlien, 
crossing  to  the  other  side,  involves  the  arm  and 
leg  in  order  It  may  exceptionally  invade  both 
hands  and  extend  to  the  legs,  or  it  may  involve 
the  arm  of  one  side  and  the  leg  of  the  other  ; 
or,  again,  both  legs  only  may  be  affected.  In 
the  early  stages  of  the  disease  the  tremor  is 
observed  only  when  the  affected  part  is  at  rest- 
Attempts  at  voluntary-  movement  control  the 
movements  completely.  Later,  however,  mo- 
tion exerts  no  influence  whatever  on  them  ; 
in  fact  it  may  have  the  reverse  effect,  that  of  greatly  aggravating  them. 
The  tremulous  movements  as  involving  the  upper  extremity  may  be  de- 
scribed  as  follows  :  The  hand  is  held  in  the  writing  position,  the  tremulous 
movements  in  the  fingers,  consisting  of  metacarpo-phalangeal  flexion  and 
extension,  bearing  similarity  to  the  movements  employed  in  spinning  wool 
(Charcot)  or  rolling  a  pill.  There  are  also  rhythmical  flexion  and  exten- 
sion at  the  wrist,  and  supination  and  pronation  at  the  forearm.  The  arm 
is  flexed  at  the  elbow.     The  tremor  ceases  entirely  during  sleep. 

Muscular  weakness  is  a  constant  symptom,  though  not  a  prominent 
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one.  Occasionally  it  may  exist  to  a  marked  degree,  under  which  circum- 
stances the  tremor  is  proportionately  severe.  Still  more  rarely,  the  weak- 
ness may  be  great  and  the  tremor  entirely  absent.  The  conclusion  that  a 
slowly  progressive  hemiplegia  is  at  the  bottom  of  the  trouble  seems  almost 
irresistible.  The  muscular  weakness  in  paralysis  ag^tans  never  amounts  to 
complete  loss  of  power. 

The  rigidity  and  the  peculiar  attitudes  of  the  patient  are  as  character- 
istic of  the  disease  as  is  the  tremor.  The  muscles  everywhere  are  rigid, 
this  condition  being  especially  marked  in  the  flexors.  The  back  is  bowed ; 
the  head  is  flexed  on  the  chest.  The  arms  are  held  flexed  at  the  elbow 
and  slightly  away  from  the  body.  The  hands  are  in  the  writing  position, 
and  drawn  slightly  towards  the  ulnar  side  of  the  forearm.  The  legs  like- 
wise show  involvement.     With  the  patient  standing,  there  is  slight  flexion 


Fig.  194. 


Fig.  195. 


Attitude  (exaggerated)  of  paralysis  agitans.  Paralysis agi tans. 

— After  Dana. 


Festinating  gait  (exaggerated). 


at  both  hips  and  knees.  The  muscular  rigidities  and  contractures  are  the 
cause  of  the  characteristic  gait.  The  patient  moves  as  if  he  was  soldered 
together,  so  to  speak,  at  his  joints.  In  starting  to  move  he  manifests  con- 
siderable difficulty,  but  having  once  begun,  he  proceeds  fairly  well.  He 
may  even  show  a  tendency  to  run,  taking  quick,  short,  shuffling  steps.  The 
body  being  bent  forward  with  this  gait  has  led  to  its  being  described  "  as 
if  the  patient  was  pursuing  his  own  centre  of  gravity."  Charcot  has  called 
this  phenomenon  in  walking  "propulsion."  A  very  slight  push  will  cause 
the  patient  to  pitch  forward.  A  slight  pull  backward  will  cause  him  to  fall 
in  that  direction,  this  being  called  **  retropulsion."  In  some  few  cases  a 
lateral  pull  will  produce  "  lateropulsion."  'Charcot  believes  these  phenom- 
ena partake  of  the  nature  of  forced  movements,  though  Striimpell,  with 
apparently  good  reason,  thinks  that  they  arise  from  the  displacement  of  the 
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patient^s  centre  of  gravity  by  his  posture.  The  muscles  of  the  face  exhibit 
their  involvement  by  their  immobile  expression.  The  trunk  seems  to  be 
more  affected  than  the  extremities.  It  is  said  that  the  muscles  of  the  eyes 
are  rarely  implicated. 

The  speech  exhibits  several  abnormalities.  The  most  constant  is  a 
peculiar  monotonous,  expressionless  voice.  Another,  first  described  by 
Buzzard,  consists  of  a  shrill,  piping  tone,  comparable  with  that  assumed  by 
actors  in  their  stage  impersonations  of  aged  men.  And  still  another  is  the 
vocal  counterpart  of  the  gait,  if  the  reader  will  permit  the  expression.  The 
patient  finds  considerable  difficulty  in  starting  his  speech,  but,  having  once 
begun,  proceeds  with  comparative  fluency. 

Disseminated  sclerosis  of  the  brain  and  spinal  cord,  being  de- 
pendent upon  pathological  changes  scattered  in  foci  of  different  sizes 
throughout  the  central  ner\'ous  system,  must  present  the  greatest  possible 
variety  of  symptoms,  depending  ypon  the  functions  of  the  particular  struc- 
tores  involved.  So  great  is  this  variety  that  one  may  well  be  justified  in 
asserting — in  declaring — that  disseminated  sclerosis  of  the  brain  and  cord 
has  no  characteristic  symptomatology.  The  symptoms  include  paralysis, 
tremor,  ocular  phenomena,  and  disturbances  of  s]ieech.  The  paralytic  phe- 
nomena will  vary  according  to  the  particular  portion  or  j>ortions  of  the  motor 
tract  aflected.  The  tremor  is  the  symptom  upon  which,  above  all  others, 
most  emphasis  has  been  made.  It  consists  of  irregular  movements  of  a 
part  during  efforts  at  voluntary  motion.  The  amplitude  of  these  move- 
ments is  large,  and  they  are  never  rhythmical,  as  in  paralysis  agitans.  They 
cease  absolutely  while  the  patient  is  at  rest.  1  feel  that  they  are  better 
characterized  as  jerking  rather  than  as  tremulous  in  character.  The  ataxia 
resembles  that  of  tabes,  but  the  association  of  symptoms  enables  one  to 
make  a  ready  differentiation  from  that  disease.  The  eye-symptoms  consist 
of  nystagmus,  amblyopia,  and  diplopia.  The  disturbances  in  articulation 
are  highly  characteristic,  when  present.  These  consist  of  what  has  been 
denominated  **  scanning  speech,**  or  **  syllabic  utterance."  There  is  appar- 
ently an  atixia  or  jerkiness  of  the  muscles  of  articulation,  and  this  leads  to 
slow^  and  studied  utterance  on  the  part  of  the  patient  to  insure  his  being 
understood.  The  patient  may  present  almost  any  type  of  mental  change. 
Usually  the  intellect  is  dulled  and  the  memory  w*eak.  The  knee-jerks  are 
usually  exaggerated,  and  ankle-clonus  is  present 

Some  cases  of  brain  tumor  present  tremor  as  a  prominent  system. 
Usually,  it  has  but  httle  significance.  Sometimes,  however,  pressure  of  a 
cerebellar  tumor  upon  the  pons  varolii  or  medulla  oblongata,  or  of  a  tumor 
of  the  centrum  ovale  upon  the  fibres  of  the  internal  capsule,  causes  a  per- 
sistent tremor.  In  a  case  of  cerebellar  tumor  (sarcoma  of  the  dura 
mater)  under  my  care,  and  in  which  there  %vas  marked  irritation  of  the  pons, 
there  were  repeated  paroxysms  of  tremor,  limited  to  the  arm   on   the  side 
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opposite  to  the  lesion.  The  attacks  lasted  all  the  way  from  a  few  hours  to 
a  day  or  more. 

Following  paralytic  seizures,  we  sometimes  have  a  tremor  afTecting  the 
paralyzed  extremities.  This  varies  in  different  cases.  Sometimes  its  char- 
acter is  such  as  to  lead  to  its  being  called  post-paralytic  chorea. 

Paroxysmal  tremors  have  been  described  by  different  authors. 
Suckling  reports  the  case  of  a  laborer,  aged  sixty  years,  who  for  two 
years  had  suffered  from  tremor  of  the  right  upper  extremity.  Attacks 
were  induced  by  sudden  noises  or  shocks.  The  movements  were  limited  to 
the  right  upper  extremity  only.  They  were  of  great  amplitude,  and  con- 
sisted of  very  rapid  flexion  and  extension  of  the  forearm,  which  could  not 
be  controlled  voluntarily  or  by  force.  There  was  no  aura  preceding  the 
attack,  but  coincidently  with  the  onset  of  the  tremor  the  patient  had  pain 
in  the  upper  part  of  the  right  thigh.  There  was  no  loss  of  power  in  the 
right  arm  or  leg,  and  no  alteration  in  the  reflexes.  The  attacks  ceased 
abruptly  and  spontaneously — as  the  patient  said,  with  a  snap.  Dr.  Suckling 
expressed  the  opinion  that  the  tremor  would  eventually  become  continuous, 
and  the  case  end  in  paralysis  agitans. 

The  convulsive  tremor  of  Hammond,  described  by  him  in  1867 
(and  in  his  work  on  Nerifous  Diseases,  1 886)  as  including  those  cases  of 
non-rhythmical  tremor  or  clonic  convulsive  seizures  which  are  unattended 
with  loss  of  consciousness,  but  which,  nevertheless,  are  paroxysmal  in 
character,  in  the  light  of  modern  neurology  requires  no  consideration. 
Such  cases  may  all,  or  nearly  all  of  them,  be  relegated  to  various  forms 
of  tolerably  well-understood  nervous  conditions,  without  the  necessity  of 
manufacturing  a  new  disease. 

As  to  the  possibility  of  simulation  of  tremor,  I  believe  that  it  can  be 
done,  and  think  that  I  have  seen  one  such  case, — one  in  which  the  move- 
ments were  limited  to  one  arm,  and  which  ceased  on  the  recovery  of  sub- 
stantial damages. 

Paramyoclonus  multiplex  is  probably  better  included  under  the 
tremors  than  elsewhere.  It  is  an  exceedingly  rare  disease,  not  more  than 
a  dozen  cases  of  the  same  having  been  reported.  It  is  characterized  by 
paroxysmal  clonic  movements,  symmetrically  distributed  in  muscles,  or 
groups  of  muscles,  of  which  one  extremity  has  an  attachment  to  the  trunk. 
The  muscles  of  the  forearms,  wrists  and  hands,  and  legs  and  feet,  are  not 
affected.  The  majority  of  cases  occur  in  males.  The  prognosis  is  favor- 
able, although  the  disease  runs  a  slow  course. 

('ontraetures  and  Kijfidities.— I  or  clinical  study  it  is  well  to 
make  a  distinction  between  contracture  and  rigidity.  The  former  term 
should  be  restricted  to  indicate  persistent  rigidity  or  contraction  of  muscle, 
such  a  condition  being  dependent  upon  local  structural  change,  so  that  the 
affected  muscle  cannot  be  extended  to  its  normal,  under  anaesthesia,  with- 
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out  rupture  or  section.  The  term  '*  rigidity*'  should  be  limited  to  cases  in 
which  local  structural  changes  have  not  taken  place  ;  hence  the  parts  may 
be  manipulated  into  their  normal  positions.  In  some  cases  the  forcible  re- 
duction of  a  rigidit\^  may  occasion  rupture  of  muscular  fibres,  unless  the 
parts  are  replaced  under  an  anaesthetic.  It  is  essential  to  remember  that  a 
muscle  or  part  which  has  been  in  a  state  of  rigidity  for  a  long  time  ulti- 
mately undergoes  organic  changes,  and  thus  the  rigidity  is  replaced  by 
contracture. 

T .  Rigidities  naay  occur  in 

a.  Cerebral  affections. 

b.  Spinal  affections. 

c.  Diseases  and  lesions  of  the  peripheral  nerves, 
d-   Functional  nerv^ous  disorders, 

e.  Muscular  disorders. 

f.  Joint  lesions. 

{a)  Rigidity  of  Cerebral  AfiFections* — ^The  cerebral  affections  which 
may  exhibit  rigidity  at  some  time  in  their  clinical  courses  include  the  fol- 
lowing; 

i.  Cerebral  haemorrhage, 
ii.  The  different  varieties  of  meningitis. 
iii.  Cerebellar  disease. 
iv.  Tumor  of  brain. 
V.  Cerebral  thrombosis, 
iv.  Cerebral  embolism.  * 

The  rigidities  ensuing  upon  the  acute  cerebral  lesions,  i.e.,  haemor- 
rhage, embolism  and  thrombosis,  may  be  classified  according  to  the  period 
at  which  they  appear  as  immediate,  early  and  late  rigidity.  Each  of  these 
is  due  to  definite  pathological  conditions,  and  possesses  diagnostic  signifi* 
cance. 

Immediate  rigidity  appears  with  the  onset  of  the  lesion,  and  is  due 
to  the  direct  irritating  effects  of  the  same  upon  the  pyramidal  tracts.  It 
is  limited  to  the  paralyzed  parts.  As  a  rule,  it  is  not  sufficiently  marked 
to  be  obsen^ed  unless  looked  for.  It  will  then  be  recognized  by  some 
slight  resistance  to  passive  motion  of  the  paralyzed  parts.  It  usually  dis- 
appears during  sleep. 

Karly  rigidity  is  the  term  used  to  describe  a  rigidity  which  appears 
in  the  paralyzed  parts  in  from  two  to  four  weeks  after  the  appearance  of  the 
lesion.  It  likewise  is  due  to  irritation  of  the  pyramidal  tracts,  but  in  this 
case  inffammation  is  the  exciting  cause.  Immediate  and  early  rigidity  pos- 
sess an  unfavorable  prognostic  significance. 

Late  rigidity  sets  in  at  any  time  after  one  or  two  months  from  the  on- 
set of  the  lesion,  and  is  dependent  upon  degeneration  of  the  pyramidal 
tracts.     While  the  deep  reflexes  are  exaggerated  in  all  cases  of  hemiplegia. 
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they  are  especially  so  in  those  associated  with  late  rigidity.  The  aflfected 
muscles  ultimately  undergo  atrophy,  and  the  long  maintenance  of  the 
rigidity  ends  in  their  contracture.  The  usual  position  of  the  arm  in  these 
cases  is  that  of  flexion  to  a  right  angle  at  the  elbow,  with  exaggerated 
flexion  of  the  wrist  and  fiqgers.  The  rigidity  of  the  fingers  may  be  so 
great  as  to  threatea  rire  structural  integrity  of  the  tissues  of  the  palm  of 
the  hand.     The  position  of  the  leg  is  that  of  flexion  at  the  knee  and  ankle. 

The  rigidity  of  cerebellar  disease  is  rather  an  uncertain  quantity. 
Undoubtedly,  in  many  instances,  there  is  rigidity  with  backward  deviation 
of  the  head,  due  in  all  probability  to  meningeal  irritation.  As  to  other 
muscular  rigidity  than  the  above,  the  most  diverse  possible  opinions  pre- 
vail. Some  contend  for  rigidity,  others  deny  its  presence  ;  some  claim  that 
the  rigidity  is  unilateral,  others  that  it  is  bilateral.  It  will  thus  be  seen  that 
this  symptom,  though  probably  present  in  many  cases  of  cerebellar  disease, 
is  so  inconstant  as  to  be  devoid  of  diagnostic  value.  When  present,  it  is 
undoubtedly  dependent  upon  lesions  of  structures  adjacent  to  the  cere- 
bellum. 

In  the  different  varieties  of  meningitis,  rigidity  is  not  an  uncommon 
symptom.  It  is  not,  however,  an  important  one  from  a  diagnostic  stand- 
point, excepting  in  the  epidemic  cerebro-spinal  variety,  in  which  disease  it  is 
always  present  to  some  degree  at  least.  The  rigidity  in  the  latter  aflection 
is  to  be  sought,  in  mild  cases,  in  the  back  of  the  neck,  and  is  exhibited  by  a 
sense  of  resistance  on '  attempting  to  flex  the  head  on  the  chest.  In  the 
more  severe  examples  .of  the  disease,  the  rigidity  may  cause  most  remarka- 
ble retraction  of  the  Head,  even  to  the  extent  of  interfering  mechanically 
with  deglutition. 

Kernig's  sign  may  be  classed  as  a  symptomatic  evidence  of  rigidity, 
and  is  a  valuable  diagnostic  symptom.  It  is  not  pathognomonic,  however, 
as  it  is  occasionally  absent  in  meningitis,  and  is  sometimes  present  in  other 
diseases.  To  elicit  this  sign,  the  patient  is  placed  upon  his  back.  The 
thigh  is  flexed  at  a  right  angle  upon  the  abdomen.  Under  normal  condi- 
tions it  is  possible,  with  the  body  in  this  position,  to  extend  the  leg  at  the 
knee  on  a  line  with  the  thigh.  But  in  meningitis  this  complete  extension 
at  the  knee  is  nearly  always  impossible.  Very  often,  indeed,  it  cannot  be 
extended  at  a  greater  angle  than  90  degrees,  and  never  beyond  135. 

{b)  Rigidity  of  Spinal-Cord  Affections. — The  spinal-cord  affec- 
tions which  may  exhibit  rigidity  as  one  of  their  symptoms  include  in  a  gen- 
eral way  those  presenting  meningeal  inflammation,  and  those  depending  in 
whole  or  in  part  upon  degeneration  or  other  lesion  of  the  pyramidal  tracts. 
Specifically,  they  arc  as  follows  : 
i.   Acute  myelitis, 
ii.  Acute  meningitis, 
iii.   Chronic  meningitis. 
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iv.  Scrofulous  pachymeningitis  from  vertebral  caries. 
V.  Meningeal  haemorrhage, 
vi.  Spastic  paraplegia. 
vii.  Amyotrophic  lateral  sclerosis. 
viii.   Bulbar  paralysis, 
ix.  Tumor  of  spinal  cord. 
X.   Disseminated  sclerosis. 

In  the  inflammatory  affections  of  the  spinal  meninges,  rigidity'  is  an 
almost  constant  feature.  As  in  the  cerebral  varieties,  it  may  be  present  to 
any  conceivable  extent  from  the  scarcely  perceptible,  which  may  readily 
escape  detection,  to  the  most  marked  degrees.  It  may  be  so  severe  and  per- 
sistent as  to  give  the  impression  that  there  arc  organic  changes  in  the  mus- 
cles ;  for  the  affected  extremities,  usually  the  lower  limbs,  cannot  be  straight- 
ened, and  the  part^  may  not  relax  during  either  sleep  or  anaesthesia.  The 
rigidity  is  due  to  the  irritation  of  the  sheaths  of  the  spinal  nerve-roots  by 
reason  of  inflammation  propagated  from  the  spinal  membranes.  Severe 
pains  are  associated,  and  constitute  a  valuable  symptom  by  which  the 
nature  of  the  rigidity  may  be  diflerentiated  from  that  of  certain  cases  of 
hysteria.  An  additional  diagnostic  aid  is  found  in  the  association  of  more 
or  less  extensive  paralysis  arising  from  the  pressure  of  the  inflammatory 
exudate. 

In  acute  myelitis,  rigidity  is  not  a  ver>"  prominent  symptom.  When 
present,  it  is  dependent  upon  an  extension  of  tlie  inflammation  to  the  spinal 
coverings.  Peripheral  pains  and  paralyses  are  far  more  prominent  symp- 
toms in  myelitis  than  they  are  in  meningitis. 

The  rigidit}'  arising  from  lesions  of  the  pyramidal  tracts  is  typified  in 
spastic  paraplegia.  It  has  not  inaptly  been  described  as  **  clasp-knife** 
rigidiiy.  It  is  especially  marked  in  the  extensor  muscles,  and  is  greatest 
when  the  legs  are  extended.  Taking  the  rigid  member  in  the  hands  and 
endeavoring  to  fle.x  it  at  the  knee,  one  finds  that  fle.xion  to  a  certain  degree 
is  accomplished  by  the  expenditure  of  quite  considerable  force.  But  hav- 
ing attained  that  point,  force  is  no  longer  required  to  produce  flexion. 
Conversely,  when  producing  extension,  up  to  a  certain  point  the  aid  of  the 
hands  is  required,  and  then  the  limb  seems  to  spring  straight  of  itself 
These  cases  are  associated  with  increase  of  all  the  superficial  and  deep  re- 
flexes ;  ankle-clonus  is  marked  ;  and  the  gait  is  of  the  characteristic  spastic 
variety. 

The  rigidit>'  in  disseminated  sclerosis,  bulbar  paralysis,  spinal -cord 
tumor,  and  amyotrophic  lateral  sclerosis,  receives  the  same  explanation  as 
in  spastic  paraplegia.  In  bulbar  paralysis  it  is  a  late  phenomenon,  and 
occurs  only  after  the  paralysis  of  the  lips,  tongue,  phar>mx  and  lar>'nx  has 
become  complete,  and  there  is  beginning  involvement  of  the  extremities. 
In  disseminated  sclerosis  and  amyotrophic   lateral  sclerosis  it  may  appear 
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early  or  late,  depending  upon  the  period  of  these  diseases  at  which  the 
pyramidal  tracts  are  involved. 

(c)  Rigidity  from  Disease  or  Ii\juiy  of  the  Peripheral  Nerves. 

— It  is  very  exceptionally,  indeed,  that  rigidity  may  occur  as  one  of  the 
phenomena  of  neuritis.  When  present,  the  diagnosis  is  ba^ed  upon  the 
history  of  the  case,  and  the  presence  of  pain  or  tenderness  along  the  course 
of  the  affected  nerves. 

(d)  Rigidity  from  Functional  Nervous  Disease.— Hysterical 
Rigidity. — Hysterical  rigidities  are  exhibited  by  tonic  spasm  of  the  affected 
parts.  They  may  come  on  suddenly  or  gradually ;  after  a  convulsion  or 
injury,  or  violent  emotion,  or  spontaneously ;  and  they  may  last  for  a  short 
time,  or  they  may  continue  for  months  ;  and  when  they  disappear,  they 
may  do  so  suddenly,  without  apparent  cause.  While  the  rigidity  lasts,  it 
continues  about  the  same  from  day  to  day ;  but  not  infrequently  it  presents 
great  variations  in  intensity.  It  is  increased  by  any  attempt  to  overcome 
it.  It  often  persists  during  sleep.  The  arms  are  more  frequently  involved 
than  the  legs,  the  position  being  one  of  flexion  at  the  different  joints,  thus 
simulating  the  late  rigidity  of  hemiplegia.  In  one  important  particular 
does  it  differ  from  the  latter,  however  ;  when  passive  motion  is  performed 
at  the  wrist-joint,  the  flexion  of  the  fingers  is  not  lessened  thereby. 
Anaesthesia  nearly  always  exists  to  some  degree  in  almost  all  cases  in  the 
limbs  whose  functions  are  disturbed.  From  long-continued  contraction 
muscles  may  undergo  organic  alterations,  the  shortening  becoming  perma- 
nent. 

(e)  Rigidity  from  Muscular  Disease.— Rigidity  originating  in  dis- 
ease of  the  muscles  finds  an  example  in  Thomsen's  disease,  also  known 
as  myotonia  congenita.  The  onset  of  the  disease  is  gradual,  the  difficulty  in 
executing  voluntary  movements  being,  as  a  rule,  attributed  to  awkwardness. 
As  soon  as  the  patient  attempts  to  make  a  movement  the  muscles  concerned 
become  rigid,  and  the  limb  is  held  motionless.  After  several  seconds  the 
muscles  relax  and  the  movement  is  accomplished,  the  rigidity  reappearing 
on  the  attempted  execution  of  the  last  movement.  In  some  cases  the 
rigidity  is  limited  to  the  muscles  concerned  in  voluntary  action  ;  in  others 
it  becomes  universal  after  the  long  continuance  of  the  disease.  It  sometimes 
happens  that  difficulty  is  experienced  only  when  beginning  the  movements  ; 
that  is  to  say,  the  patient  finds  it  difficult  to  walk  immediately  on  rising 
from  a  sitting  or  lying  posture,  but  meets  with  little  trouble  after  he  once 
gets  started.  The  difficulty  is  mostly  limited  to  the  muscles  of  the  extremi- 
ties, although,  in  rare  instances,  those  of  the  face  and  eyeballs  become 
involv^ed.  The  tonic  contractions  are  always  painless.  Sensory  symptoms 
are  absent.  The  deep  and  superficial  reflexes  are  normal.  Mental  deteri- 
oration sometimes  takes  place.  The  affected  muscles  give  the  appearance 
of  good  development  and  great  strength,  but  in  reality  they  are  weak.     The 
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tonic  contractions  are  aggravated  by  cold  and  mental  excitement.  They 
are  much  relieved  by  judicious  exercise. 

(/)  Rigidity  from  Joint-Lesions.— The  rigidity  from  joint-lesions, 
usually  inflammatory  in  character,  is  to  be  regarded  as  a  conservative 
symptom,  as  it  is  one  of  nature*s  methods  for  securing  local  fixation 
and  rest.  Sometimes,  however,  it  is  harmful  in  that  it  exerts  abnor- 
mally great  pressure  in  the  apposition  of  the  inflamed  joint-surfaces.  In 
all  cases  it  constitutes  a  vary  important  or  delicate  means  of  diagnosing 
joint -lesion  in  its  incipiency,  as  shown  in  the  impaired  movements  in  hip- 
disease  and  the  rigidity  in  vertebral  caries.  In  the  more  acute  joint-inflam- 
mations pain  is  such  a  prominent  symptom  that  rigidity  loses  much  of  its 
diagnostic  value,  though  always  present 

Contractures*  <>r  Contraetions.— Contractures  or  contractions, 
Li,,  rigidities  in  which  the  contracting  muscles  have  undergone  organic 
changes,  and  have  thereby  become  fixed  in  their  abnormal  positions,  may 
result  from  the  persistent  and  prolonged  continuance  of  a  rigidity,  or  they 
may,  and  frequently  do,  occur  in  the  late  stages  of  amte  poliomyditis  an- 
terior. The  class  of  cases  first  mentioned  have  been  sufficiently  elaborated 
in  the  preceding  paragraphs  relating  to  rigidity  and  its  causes.  The  con- 
tractures in  acute  poliomyelitis  anterior  appear  in  the  late  stages  of  the 
disease,  and  usually  produce  one  of  the  varieties  of  club-foot.  The  exact 
mechanism  of  the  deformities  thus  ensuing  has  been  and  is  still  a  matter 
of  debate  ;  hence  this  subject  need  not  be  discussed  here.  It  is  suflficient 
to  know  that  they  do  occur  It  is  generally  observ^ed  that  those  muscles 
which  have  been  most  severely  involved  in  the  paralysis  are  overpowered 
by  their  antagonists,  which  contract,  and  finally  undergo  organic  changes, 
thus  fixing  them  in  their  abnormal  positions.  The  anterior  tibial  group  of 
muscles  usually  being  the  weakest,  it  \s  the  calf-muscles  that  contract,  and 
the  resulting  deformity  is  a  talipes  equinus  or  equino- varus. 

DiHturliauce  of  Sensatiau. 

The  clinical  study  of  sensory  functions  involves  investigation  of  the 
various  components  of  sensation,  which  it  is  important  to  remember  need 
not  be  involved  in  equal  degree.  The  various  sensor)^  components  above 
referred  to  include 

a.  The  tactile  sense, 

b.  The  temperature  sense. 

c.  The  pain  sense. 

d.  The  muscular  sense. 

c.  The  stereognostic  sense. 
These,  like  the  motor  functions^  may  be  affected  in  the  directions  of  in- 
crease, decrease,  and  alteration  of  sensibility,  known  respectively  as  hyper- 
esthesia, anaesthesia,  and  panesthesia.     As  types  of  para^sthesia,  we  have 
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transferred  sensations  also,  called  aliochiria.    Delayed  sensation  may  be  re- 
garded as  a  type  of  ansesthesia. 

(a)  Examination  of  the  Tactile  Sense.— In  the  investigation  of 
this,  as  of  other  sensory  functions,  the  physician  must  depend  very  largely 
upon  the  intelligent  cooperation  of  his  patient.  Under  the  best  of  circtmi- 
stances  this  is  by  no  means  reliable.  It  is  important  at  the  outset  that  the 
examination  be  so  conducted  that  whatever  replies  are  given  by  the  pa- 
tient are  based  upon  perceptions  received  through  the  sense  of  touch  ex- 
clusively. Hence  the  patient  should  be  blindfolded,  or  in  some  other  way 
prevented  from  seeing  what  is  going  on.  Otherwise  vision  will  be  utilized 
to  make  up  for  any  deficiency  of  sensibility.  Examinations  to  determine 
the  condition  of  sensibility  are  time-consuming  at  the  best.  The  one  which 
will  appeal  to  most  examiners  as  being  practical  is  that  by  drawing  a  tuft  of 
cotton  or  a  camel's-hair  brush  over  the  suspected  areas.  The  patient 
should  be  directed  to  say  "  Yes  "  or  **  Now  "  when  he  perceives  the  touch. 

Fig.  196. 


Vance's  il^Isthesiometer. 

and  **  No  "  when  he  does  not.  The  tip  of  the  finger  should  not  be  used 
for  making  the  impressions,  because  of  the  probable  difference  in  temper- 
ature between  the  examiner's  finger  and  the  skin  of  the  patient.  When  the 
anaesthesia  is  hcmilateral,  it  is  well  to  make  comparison  of  corresponding 
portions  of  the  two  sides  of  the  body. 

The  tactile  sense  may  also  be  investigated  by  means  of  an  aesthesiom- 
eter.  This  instrument  is  manufactured  in  different  shapes,  the  general  plan 
of  construction  being  that  of  two  rather  dull  points,  capable  of  being  moved 
nearer  together  or  farther  apart,  at  the  will  of  the  examiner.  The  most 
popular  instrument  is  in  the  form  of  a  compass.  (Fig.  197.)  In  using  it  the 
patient  is  blindfolded,  so  that  his  vision  is  precluded  from  making  up  for 
any  deficient  sensibility.  The  principle  on  which  it  is  used  depends  upon 
the  fact  that  as  the  acutcncss  of  tactile  sensibility  increases,  the  two  points 
can  be  distinguished  as  separate  points  when  more  closely  approximated. 
Certain  portions  of  the  body  are  normally  more  sensitive  than  others,  e.^,, 
the  tongue  and  tips  of  the  fingers.     Others,  as  the  back  and  the  thighs, 
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possess  comparatively  poor  sensibility.     The  following   table   gives   the 
average  distances  at  which  the  two  points  can  be  distinguished : 

Tip  of  tongue,  i  mm. 

Tip  of  fingers,  2  mm. 

Lips,  3  mm. 

Dorsal  surface  of  fingers,  6  mm. 

Tip  of  nose,  8  mm. 

Forearm,  9  mm. 

Tip  of  toes,  cheeks,  eyelids,  1 2  mm. 

Temple,  13  mm. 

Back  of  hands,  30  mm. 

Neck,  35  mm. 

Forearm,  leg,  back  of  foot,  40  mm. 

Back,  60  to  80  mm. 

Arm  and  thigh,  80  mm. 
In  using  the  aesthesiometer  care  must  be  observed  that  pressure  is  ex- 

FiG.  197. 


Carroirs  .-Esthesiometer. 

erted  equally  on  the  two  points,  and  that  they  be  made  to  touch  the  skin 
simultaneously.  They  are  also  more  readily  distinguished  as  separate 
points  when  side  by  side  at  right  angles  to  the  long  axis  of  the  body  or 
limbs. 

Another  very  useful  form  of  aesthesiometer  is  one  the  arms  of  which 
are  provided  with  two  branches,  these  being  sharp  and  blunted  respectively. 
It  is  to  be  used  in  determining  the  patient's  ability  to  recognize  sharp  and 
blunted  points. 

Rumpf  has  suggested  that  tactile  sensibility  be  tested  by  writing  on 
the  skin  with  a  hard-pointed  instrument,  the  patient's  eyes  being  closed. 
The  more  acute  the  sensation,  the  smaller  are  the  characters  that  may  be 
recognized.  On  the  finger-tips,  the  healthy  subject  should  be  able  to 
recognize  letters  one-fifth  of  an  inch  in  height.  This  method  of  investigat- 
ing sensibility  is  worthy  of  attention.  It  impresses  me,  however,  that  in 
order  to  respond  normally  to  this  test,  other  sensory  functions  than  mere 
touch  must  be  intact. 

To  test  the  temperature  sensey  test-tubes  containing  hot  and  cold 
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water  may  be  applied  in  irregular  alternation  to  the  surface  of  the  body, 
the  patient  being  directed  to  say  whether  the  one  in  contact  is  hot  or  cold. 
This  test  may  also  be  used  to  determine  the  delicacy  of  the  temperature- 
sense,  if  a  little  care  be  taken.  Ordinarily,  differences  of  temperature  of 
three  degrees  Fahrenheit  are  appreciable  within  the  limits  of  32*^  F.  and 
104°  F. 

The  pain  sense  may  be  tested  by  pricking  the  skin  with  a  clean  nee- 
dle, or  pinching  a  fold  of  skin,  or  by  the  application  of  the  faradic  brush. 

Muscular  sensibility  is  determined  by  the  ability  of  the  patient  to 
recognize  weights. 

The  stereognostic  sense  is  tested  by  the  ability  of  the  patient  to 
recognize  the  nature  of  objects  held  in  the  hand,— cubes,  discs,  spheres, 
ovoids,  coins,  etc.,  being  employed  as  test-objects. 

The  sense  of  locality  is  to  be  determined  by  the  ability  of  the  pa- 
tient to  touch  with  his  finger  the  part  previously  touched  by  the  finger  or 
instrument  of  the  examiner.  Too  much  accuracy  must  not  be  expected 
of  the  patient,  for  even  in  health  it  is  not  always  possible  for  the  patient  to 
specify  the  exact  spot.  Oppenheim  specifies  that  a  difference  of  one  centi- 
metre on  the  hands,  and  from  two  to  four  centimetres  on  the  arms  and 
legs,  is  within  the  bounds  of  health. 

The  special  sensibility  of  joints  is  determined  by  making  passive 
movements  of  the  limbs,  and  having  the  patient  state  the  positions  in  which 
the  part  moved  has  been  placed.  Too  great  variations  in  the  positions  of 
the  limbs  should  not  be  made.  Care  must  be  observed,  when  making  the 
passive  movements,  that  the  patient  is  not  enabled  to  determine  the  change 
in  position  by  the  direction  in  which  the  pressure  has  been  exerted.  Hence, 
when  making  the  test,  the  limb  should  be  grasped  with  a  firm  circumfer- 
ential pressure. 

Anaesthesia  is  a  term  conveying  the  diminution  or  loss  of  any  of 
the  sensory  functions,  the  special  one  involved  being  used  as  a  qualifying 
adjective ;  thus  deficient  sensitiveness  to  temperature  being  referred  to  as 
thermo-an^Esthesia.  When  the  term  is  used  without  qualification,  it  refers 
to  the  tactile  sense  only.  Most  of  the  varieties  of  anaesthesia  have  their 
special  terms.  Analgesia  is  the  loss  of  the  pain  sense  ;  astereognosis  or 
stereoagnosis  indicates  loss  of  the  ability  to  recognize  the  shape  or  nature 
of  objects.  As  to  the  muscular  and  articular  senses,  no  special  designation 
has  been  recommended,  it  generally  being  regarded  as  more  practical  to 
speak  of  them  as  normal  or  deficient,  as  the  case  may  be. 

According  to  its  distribution,  anaesthesia  has  received  the  following 
designations  : 

HemianaBSthesia,  when  the  loss  of  sensation  is  limited  to  one  lateral 
half  of  the  body. 

ParanSBSthesia,  when  limited  to  the  lower  extremities. 
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MonoanSBSthesiay  when  the  loss  of  sensation  is  confined  to  one  part 
of  the  body,  as  an  arm  or  a  leg. 

Alternate  hemiansosthesiay  when  there  is  anaesthesia  of  one-half 
of  the  face  and  of  the  opposite  side  of  the  body. 

Anaesthesia  may  also  involve  certain  of  the  viscera,  in  which  case  we 
are  accustomed  to  designate  it  visceral  ansBSthesia. 

Anaesthesia  must  always  be  regarded  as  dependent  upon  functional  or 
organic  disease  of  the  sensory  tract  between  the  cortex  of  the  brain  and 
their  termination  in  the  sensory  organs  in  the  skin.  In  organic  affections, 
the  lesion  must  be  situated  in  the  peripheral  nerves,  the  spinal  cord,  the 
medulla  oblongata,  the  pons,  the  internal  capsule,  the  sensory  projection 
tracts,  or  the  cortex  cerebri. 

Anaesthesia  dependent  upon  disease  of  the  peripheral  nerves  we  call 
peripheral  ansBsthesick  It  is  limited  to  an  area  supplied  by  some  special 
nerve-trunk  or  one  of  its  branches.  If  the  nerve  be  one  of  mixed  motor 
and  sensory  functions,  there  is  associated  paralysis.  The  anaesthetic  part 
is  in  that  portion  of  the  body  moved  by  the  paralyzed  muscles.  The  exact 
areas  of  anaesthesia  in  lesions  of  the  various  peripheral  nerves  are  not  ex- 
actly the  same  for  all  individuals,  but  only  approximately  so.  Nor  are  the 
boundary  lines  of  the  same  sharply  delimited. 

The  peripheral  nervous  affections  capable  of  producing  anaesthesia 
are  the  following : 

a.  Simple  neuritis. 

b.  Multiple  neuritis. 

i.  Beri-beri. 

ii.  Alcoholic. 

iii.  Post-diphtheritic. 

iv.  Post-typhoid. 

V.  Post-influenzal. 

vi.  Plumbic, 

vii.  Arsenical, 

viii.  Malarial. 

c.  Herpes  zoster. 

Peripheral  ansBSthesia  may  also  occur  as  a  symptom  of 

a.  Exposure  to  cold. 

b.  Defective  circulation. 

c.  Excessive  indulgence  in  tea. 

d.  The  various  acropara^sthesiae. 

e.  Leprosy. 

f  Changes  in  the  cutaneous  structures. 
(a)  Simple  Neuritis, — The  diagnosis  of  this  affection  rarely  depends 
upon  the   recognition   of  localized  anaesthesia  simply  because  the   other 
symptoms,  notably  the  paralysis  and  the  pain,  are  far  more  obtrusive,  the 
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disturbance  of  sensation  being  a  matter  of  secondary  consideration,  so  far 
as  the  patient's  feelings  are  concerned.  The  paralytic  phenomena  of  neu- 
ritis in  different  situations  have  already  been  presented  {vide  page  730),  and 
the  diagnostic  value  of  pain  will  be  studied  very  presently.  Words  are  of 
but  little  value  in  describing  the  anaesthetic  areas  dependent  upon  disease 

Fig.  198. 


Distribution  of  cutaneous  nerves. — After  ( )ppenheimer. 


or  injury  of  the  many  spinal  and  cranial  nerves  and  their  branches ;  hence 
the  reader  must  rest  satisfied  with  the  accompanying  illustrations,  which 
demonstrate  as  accurately  as  such  illustrations  can  the  localizing  value 
of  this  symptom  occurring  in  diverse  situations. 

(/;)  Multiple  Neuritis.— In  multiple  neuritis  the  value  of  anaesthesia 
as  a  diagnostic  symptom  is  great.      In  ver^^  many  instances  it  constitutes 
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the  first  symptom,  and,  moreover,  the  one  which  is  the  most  obtrusive  to 
the  patient  throughout  the  course  of  the  disease.  This  statement  applies 
with  especial  force  to  the  neuritis  following  diphtheria,  commonly  known 
as  post-diphtheritic  paralysis.  It  of  itself  may  be  the  fundamental  factor 
in  causing  motor  symptoms,  eg.,  the  pseudo-ataxia,  which  is  commonly 

Fig.  199. 


Distribution  of  cutaneous  nerves,  posterior  surface. — After  Oppenheimer. 


present.  The  prominence  of  anaesthesia  in  many  instances  should  not  lead 
to  the  neglect  of  a  search  for  other  phenomena,  for  these  are  almost  always 
present,  including  motor  paralysis  and  loss  or  diminution  of  the  deep  and 
superficial  reflexes.  Pain  may  be  present,  but  it  is  commonly  absent.  The 
localization  of  the  anaesthesia  and  the  palsy  is  ofttimcs  characteristic,  being 
noted  with  especial  frequency  in  the  throat. 
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Post-typhoid  neuritis  may  be  either  simple  or  multiple.  Pain  is 
commonly  a  prominent  feature,  not  infrequently  being  agonizing  in  charac- 
ter, especially  in  the  localized  forms.  It  may  occur  either  as  a  complication 
or  as  a  sequel  of  the  disease.  The  severity  of  the  primary  disorder  seems 
to  have  no  influence  in  its  production.  The  associated  paralysis  is  of  the 
atrophic  variety,  and  exhibits  the  reaction  of  degeneration.  A  variety  of 
post-typhoid  neuritis,  known  as  tender  toes,  may  be  referred  to  in  this  con- 
nection. It  is  not  of  common  occurrence,  and  was  apparently  unknown 
before  the  introduction  of  the  Brand  treatment.  The  affection  is  charac- 
terized by  extreme  sensitiveness  to  pressure,  even  slight,  of  the  tips  and 
pads  of  the  toes.  The  dorsum  of  the  foot  is  never  involved.  Post-typhoid 
neuritis  may  end  fatally.  It  is  only  exceptionally  that  the  paralysis  is  per- 
manent. 

In  alcoholic  neuritis  the  anaesthesia  is  an  early  symptom,  and  in 
mild  cases  may  be  the  only  one  apparent.  If  the  habit  is  continued  the 
paralysis  appears,  and  is  characteristically  distributed  to  the  feet  and  hands, 
producing  the  phenomena  o{  foot-drop  and  wrist-drop.  The  majority  of 
cases  occur  in  women.  I  have  often  queried  in  my  own  mind  whether 
some  of  the  mysterious  cases  of  anaesthesia,  with  pains,  resisting  all  treat- 
ment, would  not,  if  all  the  facts  were  known,  be  relegated  to  this  class  of 
cases. 

Plumbic  neuritis  exhibits  double  ivrist-drop,  and  a  history  of  previous 
attacks  of  lead-colic. 

Arsenical  neuritis  is  attended  by  anaesthesia  in  the  extremities  of 
the  limbs  ;  but  the  paralytic  phenomena  are  the  most  prominent  features, 
consisting  of  weakness  of  the  extremities,  muscular  atrophy,  and  dimin- 
ished reflexes.  The  nerve-trunks  may  exhibit  pain  on  pressure,  and  the 
muscles  are  not  infrequently  sore  to  manipulation,  even  when  gently  per- 
formed. 

Beri-beri  is  the  endemic  form  of  neuritis.  It  has  been  divided  into 
three  types,  known,  respectively,  as  the  atrophic  or  dry,  the  hydropic  or 
wet,  and  the  acute  pernicious  types.  The  atrophic  type  presents  the  ordi- 
nary symptoms  of  a  severe  multiple  neuritis,  as  severe  pains  and  muscular 
w^eakncss  succeeded  by  atrophic  paralysis.  The  hydropic  type  presents  the 
same  symptoms  as  the  atrophic,  with  the  addition  of  oedema  and  circulatory 
disturbances.  The  pernicious  type  is  characterized  by  the  symptoms  of 
the  foregoing,  which  progress  to  a  fatal  termination  with  peculiar  malig- 
nancy. 

Post-influenzal  neuritis  produces  a  most  varied  symptomatology. 
Probably  the  most  frequently  observed  are  those  exhibiting  some  degree 
of  numbness  as  the  only  symptom,  which  disappears  after  a  short  time. 
Then  we  have  another  class  in  which  there  is  severe  pain,  as  seen  in  certain 
cases  of  sciatica.      Lastly,  we  may  have  more  or  less  widely  distributed 
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paralysis  as  in  other  cases  of  neuritic  palsy.  The  prognosis  of  influenzal 
neuritis  is  better  than  for  any  other  form  of  the  disease  of  equal  severity. 

The  aDSBsthesia  of  defective  circulation  is  commonly  associated 
with  cardiac  disorders.  It  is  usually  described  by  the  patients  as  sensa- 
lions  of  numbness.  In  many  of  the  cases  it  Is  the  result  of  high  vascular 
tension,  which  lessens  the  blood-supply  to  the  peripheral  nerve*endings. 
Occurring  in  the  left  hand  and  arm»  it  is  one  of  the  characteristic  features 
of  paroxysms  o{  aNgina  pectoris  and  other  so-called  cardiac  neuroses. 

The  ansesthesia  from  exposure  to  cold  is  due  to  the  double  effect 
of  the  cold  upon  the  capillaries  interfering  with  their  circulation,  and  the 
benumbing  effect  of  refrigeration  upon  the  peripheral  nerve-endings. 

The  influence  of  tea  in  producing  anaesthesia  and  sensations  of  numb- 
ness has  not  been  sufficiently  estimated.  One  finds  the  acropara^sthesia^ 
described  in  the  next  paragraph,  ver>'  common  among  women  who  are 
excessive  tea-drinkers. 

The  acroparasstheslaB  constitute  the  most  frequently-observed  ex- 
amples of  sensor)^  deficiency.  It  is  also  know^n  as  *'  zvakmg  numbness'* 
While  described  as  a  numbness  by  the  patient,  the  symptom  is  really  one 
of  perverted,  not  deficient,  sensibility  in  tlie  majority  of  cases.  It  occurs 
uith  especial  frequency  among  women  of  middle  age,  and  doubtless  has 
much  to  do  with  the  neurotic  instability  of  that  time  of  life.  Dana,  who 
has  given  the  subject  considerable  study,  affirms  that  the  disease  is  most 
common  among  those  who  are  obliged  to  work  a  great  deal  with  the  hands, 
as  in  the  case  of  seamstresses  and  washerwomen.  With  this  view  I  cannot 
coincide,  for  it  is  a  common  source  of  annoyance  of  neurotic  women  of  the 
upper  classes  who  have  never  done  any  work  worthy  of  the  name.  There 
can  be  no  question  of  the  fact  that  auto-intoxication  is,  by  reason  of 
high  living  and  deficient  exercise,  gout,  litha::mia  and  rheumatism,  an 
important  constitutional  cause.  Some  of  the  cases  are  really  due  to  a  light 
grade  of  neuritis,  especially  those  having  an  alcoholic  origin.  The  abnor- 
mal sensations  are,  as  a  rule,  widely  distributed.  Nevertheless,  in  many  in- 
stances they  are  readily  detennined  to  be  limited  to  the  areas  of  distribution 
of  some  nerve-branch.  Thus  patients  will  speak  of  them  as  involving  the 
little  and  outer  side  of  the  third  finger.  Sometimes  the  numbness  is  limited 
to  the  finger-tips  ;  in  others  it  spreads  over  the  entire  arm.  Patients  declare 
that  there  is  loss  of  motor  powder,  but  this  is  extremely  doubtful.  The 
mental  perturbation  accompanying  such  of  the  paroxysms  as  occur  at  night 
giv^es  rise  to  many  morbid  fancies,  under  the  influence  of  which,  the  patient's 
ability  to  give  reliable  testimony  is  exceedingly  doubtful.  Very  often  there 
will  be  accompanying  symptoms  of  dyspepsia,  rheumatism,  anaemia  and  con- 
stipation, which  no  doubt  in  some  cases  tend  to  aggravate  the  neurotic  dis- 
turbances. While  the  arms  are  the  most  frequently  attacked,  the  head  and 
the  /awer  extremities  do  not  escape ;  indeed,  in  some  instances  the  sensory 
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disturbance  may  be  limited  to  the  latter  location.  The  diagnosis  of  acro- 
paraesthesia  should  not  be  difficult,  and  yet  it  is  occasionally  confounded 
with  neurasthenia,  multiple  neuritis,  the  occupation  neuroses,  and  organic 
disease  of  the  brain  and  spinal  cord.  Attention  to  the  principles  involved 
in  determining  the  presence  of  these  several  conditions  will  surely  guard 
against  error. 

Leprosy,  especially  in  the  variety  designated  ancesthetic^  may  be  asso- 
ciated with  diminished  sensibility.  The  sensory  symptoms  may  present 
themselves  in  great  variety.  In  some  instances  there  is  a  feeling  as  if  the 
hands  and  feet  are  **  asleep,"  or  there  may  be  actual  anaesthesia.  Not  in 
frequently  the  sense  of  touch  is  preserved,  that  of  temperature  being  lost. 
This  fact  has  led  some  authorities  to  suggest  that  syringomyelia  is  the 
pathological  lesion  of  leprosy.  Sometimes  the  onset  of  the  anaesthesia  is 
marked  by  delayed  sensation,  the  patient  not  giving  evidence  of  a  sensory 
perception  until  twenty  or  thirty  seconds  after  the  stimulus  was  made. 
Cases  have  been  observed  in  which  the  anaesthesia  existed  in  patches,  and 
was  not  discovered  until  a  special  investigation  of  the  sensory  functions 
had  been  made.  These  patches  may  or  may  not  coincide  with  eruptive 
lesions.  Sometimes  they  are  surrounded  with  zones  of  anaesthesia.  The 
anaesthetic  patches  are  not  necessarily  permanent,  for  cases  have  been  ob- 
served in  which  not  only  has  sensation  returned,  but  the  parts  have  become 
hyperaesthetic. 

Diseases  of  the  skin  are  capable  of  producing  anaesthesia  by  reason 
of  the  destruction  (temporary  or  permanent)  of  the  delicate  structures 
necessary  for  the  perception  and  conduction  of  sensation. 

Visceral  Ansestliesite  are  nearly  always  of  functional  or  hysterical 
origin  ;  exceptionally,  they  may  be  organic.  Those  most  frequently  ob- 
served in  practice  involve  the  throat,  rectum,  bladder  and  vagina. 

AnsBsthesia  of  the  throat  may  occur  in 

a.  Hysteria. 

b.  Post-diphtheritic  paralysis. 

c.  Bulbar  paralysis. 

d.  As  part  of  a  general  hemianaesthesia. 

Rectal  ansBsthesia  is  manifested  by  a  failure  on  the  part  of  the  pa- 
tient to  recognize  the  presence  of  faecal  accumulations  in  the  rectum.  Con- 
stipation from  absence  of  the  natural  stimulus  to  stool  is  the  result.  It 
may  occur  in 

a.  Hysteria. 

b.  Locomotor  ataxia  and  other   organic  affections  of  the  spinal 

cord. 

c.  Widespread  cerebral  degeneration. 
Bladder  and  vaginal  anaBsthesisB  are  found  in 

a.   Hysteria. 
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b.  Affecdonsof  the  spinal  cord,  especially  myelitis  and  locomotor 
ataxia. 

Vaginal  anaesthesia  is  usually  manifested  by  complete  loss  of  pleas- 
urable sensation  during  intercourse.  Bladder  anaesthesia,  by  the  absence 
of  the  usual  sensations  present  when  the  bladder  is  distended  with  urine. 
Bladder  anaesthesia  is  a  frequent  cause  of  retention  of  urine  in  hysterical 
subjects- 

Hj|ierfi*HtlieHia*— Strictly  interpreted,  hypenesthesia  should  mean 
an  abnormal  acuteness  of  the  sense  of  touch.  This  term,  howev^er,  is  used 
to  indicate  abnormal  sensiti%^eness  to  pain  or  touch.  That  is  to  say,  sensa* 
tions  which  in  health  arc  transmitted  as  such,  when  hyperesthesia  is  present 
give  rise  to  painful  impressions.  Aside  from  nervous  conditions  Jt  is  found 
as  one  of  the  phenomena  of  inflammation,  the  affected  part  resenting  slight 
manipulations,  in  many  cases,  even  of  the  gentlest  character. 

Hyperesthesia  may  be  general  or  local.  When  local  it  may  involve 
some  one  particular  organ  or  structure,  or  some  general  portion  of  the 
body. 

General  hyperaesthesia  of  the  surface  of  the  body  occurs  in 

a.  Hysteria. 

b.  Hydrophobia. 

c.  Cerebro- spinal  fever. 

Hemi-hypersesthesia  or  hyperaesthesia  of  one  lateral  half  of  the 
body  is  rarely  observed.     It  may  occur,  however,  as  a  manifestation  of 

a.  Hysteria. 

b.  Disease  of  the  pons  varolii. 

Of  the  local  hyperaesthesisB,  the  most  interesting  and  of  the  great- 
est practical  importance  are  those  involving  many  of  the  viscera, — sensory 
Tisceral  neuroses.  The  sensory  neuroses  of  the  female  sexual  apparatus 
in  particular  lead  to  many  diagnostic  errors,  as  they  constitute  the  principal 
foundation  for  the  alleged  presence  of  "  inward  trouble**  among  women, 
and,  in  consequence,  lead  to  the  inauguration  of  most  absurd  therapeutic 
measures. 

These  sexual  neuroses  are  referred  to  the  ovaries,  tlie  uterus  and 
vagina.  Patients  complain  of  spontaneous  pain  or  discomfort  or  sensitive- 
ness to  deep  or  slight  pressure  in  these  regions.  Physical  examination 
fails  to  discover  local  objective  conditions  sufficiently  marked  to  account 
for  the  severe  subjective  symptoms.  Indeed,  1  might  say  that  these  same 
subjective  phenomena  are  generally  absent  in  patients  who  are  the  victims 
of  a  substantive  disease,  and  that  the  advocates  of  the  genital  origin  of 
many  nervous  complaints  in  women  naively  contend  that  it  is  the  very 
slight  or  doubtful  local  lesions  which  produce  reflex  disturbance.  The 
presence  of  the  well-known  stigmata  of  hysteria  should  make  the  nature  of 
the  case  clear.     But,  unfortunately,  gynecological  tradition  finds  a  ready  ex* 
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planation  for  this  state  of  affairs,  and  demonstrates  to  the  mentally  astig- 
matic gynaecologist  that  the  general  nervous  manifestations  are  reflex  dis- 
orders 6riginating  in  the  uterus  and  ovaries.  The  damage  done  by  such 
effete  ideas  is  incalculable,  as  many  a  young  life  has  been  ruined  by  the 
sentence  to  the  "  chair  "  and  pessary.  Hysterical  patients  are  proverbially 
susceptible  to  suggestions, — for  good,  as  well  as  for  evil.  For  evil,  when 
informed  on  presumably  high  authority  that  they  are  the  victims  of  "  womb- 
trouble  ;"  for  good,  by  treatment  of  any  kind  whatsoever  when  practised  by 
a  physician  in  whom  they  possess  confidence.  Hence  it  is  that  the  thera- 
peutic measures  directed  to  the  local  trouble  relieve  for  awhile,  but  the  con- 
dition of  the  general  nervous  system  remains  the  same  until  measures  spe- 
cifically designed  for  its  strengthening  are  instituted. 

The  surfeu^e  h7per8Bsthesia43  of  hysteria  are  observed  especially 
along  the  back,  being  manifested  as  sensitiveness  of  the  spine  (so-called 
spinal  irritation),  over  the  chest  (leading  to  the  absurd  diagnosis  of  car- 
diac and  lung  disease),  in  the  breasts  (hysterical  mastodynia),  over  the  ab- 
domen, and  in  the  hypochondriac  region. 

Organic  hyperSBSthesias  are  observed  in  lesions  involving  the  men- 
inges of  the  brain  and  cord,  and  in  the  early  stages  of  peripheral  neuritis. 
Thus  we  find  a  band  of  hyperaesthesia  at  the  upper  level  of  the  lesion  in 
spinal  meningitis,  acute  transverse  myelitis,  caries  of  the  vertebrae,  and  ma- 
lignant disease  of  the  cord  or  vertebrae.  This  hyperaesthetic  area  is  usually 
referred  to  by  the  patient  as  **  a  sensation  as  of  a  band  around  the  body," — 
girdle  or  cincture  sensation.  It  may  be  demonstrated  objectively  by  passing 
a  hot  sponge  down  the  spine,  or  by  the  application  of  the  negative  electrode 
of  the  galvanic  battery.  This  hyperaesthesia  from  spinal-cord  disease  is 
not,  however,  limited  to  the  trunk,  as  it  may  be  manifested  in  the  extremi- 
ties when  the  posterior  spinal  nerve-roots  tributary  to  the  same  are  irritated 
or  inflamed. 

HyperaBsthesia  of  muscles  and  peripheral  nerves  occurs  in  pe- 
ripheral neuritis,  whether  simple  or  multiple.  Muscular  hyperaesthesia  is 
especially  liable  to  occur  in  the  multiple  neuritis  produced  by  alcoholic  ex- 
cesses. 

Local  h3rper8BSthesia  accompanies  many  cases  of  neuralgia  {points 
douloureux).  These  sensitive  points  are  usually  over  the  place  at  which  the 
affected  nerve  approach  the  nearest  to  the  cutaneous  surface.  More  will  be 
said  on  this  subject  when  speaking  of  the  subject  of  neuralgia. 

Parjrsthesise. — The  term  "  parcesthesiac  "  is  used  to  designate  per- 
verted or  altered  sensation.  The  symptoms  included  under  this  head  are 
often  referred  to  by  patients  as  pain,  notwithstanding  the  associated  state- 
ments belie  the  accuracy  of  that  designation.  The  distinction  between 
panesthesia!  and  pain  is  a  most  important  one  from  both  diagnostic  and 
therapeutic  standpoints.     To  force  this   distinction  upon  patients  is  not  an 
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easy  matter,  unless  one  puts  a  stop  to  their  narration  of  symptoms  and 
tersely  asks,  **  Is  it  a  distress  or  a  pain  from  which  you  suffer  ?"  There  are 
very  few  who  will  not  grasp  the  distinction  at  once,  when  stated  in  this  way. 

Paraesthesia  may  be  symptomatic  of  either  organic  or  functional  dis- 
ease, the  latter  being  the  case  in  the  majority  of  instances.  The  morbid  sen- 
sations generally  included  under  this  head  are  the  following  :  Numbness  or 
dead -feeling,  itching,  formication,  tingling,  sense  of  fullness,  coldness  or 
chilliness,  flashes  of  heat,  faintness,  oppression,  anxiety,  praecordial  con- 
striction, throbbing,  tightness  and  weakness. 

As  an  expression  of  so-called  functional  disturbance,  paraesthesiae  are 
observed  in  hysteria,  neurasthenia,  hypochondriasis,  melancholia  and  other 
forms  of  insanity,  moderate  anaemia,  gastro-intestinal  disturbance,  hepatic 
inadequacy  (lithaemia),  and  general  malnutrition. 

While  the  relation  between  paraesthesia  and  mental  disturbances  is 
well  known  to  neurologists  and  alienists,  it  is  not  sufficiently  appreciated 
by  practitioners  at  large.  Concerning  this  subject,  I  doubt  if  it  is  possible 
to  speak  too  strongly.  Chilly  sensations  are  diagnosed  too  often  as 
malaria ;  numbness  as  the  beginning  of  organic  palsies  ;  visceral  sensations 
as  local  disease  of  the  particular  organ  to  which  the  symptom  is  referred. 
But  the  damage  done  to  the  patient  does  not  stop  with  the  mistaken  diag- 
nosis. If  it  did,  the  physician's  reputation  for  skill  alone  would  suffer. 
But  the  unfortunate  possessor  of  the  symptom  is  too  often  the  victim  of  an 
unstable  nervous  organization,  and  the  belief  in  the  existence  of  organic 
disease  so  preys  on  the  mind  as  to  render  it  more  unstable,  and  leads  to  far 
more  serious  disease.  Aside  from  this  is  the  negative  damage  in  failing  to 
institute  the  proper  treatment,  which  in  the  beginning  means  the  simple 
change  of  scene,  or  freedom  from  business  and  household  cares  and 
worries. 

As  to  the  diagnostic  significance  of  special  paraesthesiae,  no  one  has 
written  more  to  the  point  than  Butler,  from  A^'hom  the  following  is  quoted, 
with  a  few  comments  of  my  own : 

^'Becuring  Down. — The  sensation  of  bearing  down  is  felt  chiefly  in 
the  pelvis.  The  causes  of  this  sensation  are  for  the  most  part  diseases  or 
conditions  affecting  the  uterus,  especially  membranous  dysmenorrhcea. 
Haemorrhoids,  undue  fullness  of  the  bladder,  and  sometimes  prolonged 
standing,  may  also  be  responsible."  The  causes  producing  this  symptom 
are  especially  active  in  the  presence  of  anaemia  and  malnutrition.  Indeed, 
these  may  be  the  sole  cause,  as  evidenced  by  their  disappearance  on  the  im- 
provement in  the  general  health.  Valuable  as  this  symptom  is  as  a  sub- 
jective evidence  of  uterine  disturbance,  other  than  local  causes  must  be 
recognized. 

•*  2.  Coldness  or  Ohilliness. — Subjective  sensations  of  coldness,  ex- 
isting with  a  normal  or  subnormal  temperature,  may  be  due  to  hysteria, 
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lateral  sclerosis,  myxoedema,  neurasthenia,  or  syringomyelia;  and  chilli- 
ness  may  be  present  as  one  of  the  prodromal  symptoms  of  an  attack  of 
migraine. 

"  Cold  sensations  (psycliro-par8Bsthesia43)  may  implicate  a  whole 
extremity  or  all  four  extremities  without  being  limited  to  certain  areas  or 
the  distribution  of  a  nerve  (Dana).  Not  infrequently  these  are  associated 
with  other  paraesthesias  (prickling  and  numbness),  with  pain  and  with  local 
disturbance  of  the  circulation.  This  form  of  cold  sensation  is  usually 
indicative  of  a  mild  neuritis  due  to  the  abuse  of  alcohol,  or  to  a  rheumatic 
diathesis,  exposure  and  toxaemias.  It  may  also  occur  in  locomotor  ataxia 
and  in  the  early  stage  of  syringomyelia. 

**  On  the  other  hand,  the  cold  sensation  may  be  limited  to  some  spe- 
cial area,  usually  upon  the  buttock  or  thigh,  sometimes  the  calf,  corre- 
sponding pretty  accurately  to  the  distribution  of  a  nerve.  The  feeling  is 
as  though  something  tangible  and  cold  were  in  contact  with  the  part.  The 
sensation  may  be  so  distressing  that  it  is  very  properly  termed  a  cold  pain 
(psychro-algia).  These  circumscribed  areas  of  coldness  are  found,  as  a 
rule,  in  patients  over  40,  more  commonly  in  men.  The  causes  may  be 
found  in  pressure  upon  the  nerves  due  to  occupation,  rheumatism,  or  expo- 
sure, and  in  many  cases  a  neuropathic  diathesis  is  an  underlying  agency. 
If  obstinate,  syringomylia,  or  rarely  locomotor  ataxia,  may  be  responsible 
for  this  symptom."  Too  often  these  sensations  are  described  by  patients 
as  nervous  chills, — a  diagnosis  that  is  too  readily  accepted  by  the  practi- 
tioner. The  harm  comes  when  the  sensations  are  symptomatic  of  actual 
organic  processes,  especially  of  the  true  chills  in  the  early  stages  of  septic 
processes.  In  addition  to  the  causes  of  cold  sensations  enumerated  by 
Butler  is  the  circulatory  and  nervous  disturbance  incident  to  change  of 
life, 

**  3.  Faintness. — A  sensation  of  weakness  with  a  tendency  to  syn- 
cope, persistent,  recurrent  or  acute,  may  be  present  as  an  accompaniment 
of  the  various  forms  of  anaemia,  angina  pectoris,  fatty  heart,  thrombosis  of 
the  pulmonary  artery,  pneumothorax,  thoracic  aneurysm,  ascites  (espe- 
cially during  tapping),  and  tympanites.  It  may  be  present  as  the  result  of 
emotion,  fatigue,  excessive  heat,  painful  affections,  depressing  poisons,  and 
as  evidence  of  shock  after  injuries.  As  an  idiosyncrasy,  it  attends  the  act 
of  defecation  in  certain  persons,  and  is  a  frequent  event  in  Meniere's  dis- 
ease." In  addition  to  the  above,  I  would  direct  attention  to  fainting  as  a 
clinical  manifestation  in  other  cardiac  affections  than  angina  pectoris  and 
fatty  degeneration.  It  is  especially  important  as  a  feature  of  cardiac  neuro- 
ses (palpitation,  functional  tachycardia,  bradycardia).  Flatulent  distention 
of  stomach  and  intestines,  especially  in  neurotic  subjects,  accounts  for  a 
large  class  of  cases  which  have  tried  the  therapeutic  resources  of  many  phy- 
sicians.    The  foul  air  of  crowded  assemblies  is  responsible  for  attacks  in 


THE  NERVOUS  SYSTEM.  781 

healthy   though    not   overly-strong    persons.      Some  women    experience 
faintness  from  the  fetal  movements  during  pregnancy. 

"4.  Formi cation,  Itching, --Formication  is  a  sensation  as  of  ants  or 
other  insects  crawling  over  the  skin.  It  is  a  variety  of  itching  or  pruritus, 
and,  in  vatrynng  degrees  and  in  different  portions  of  the  body,  may  result 
from  many  diseases  of  the  skin,  including  the  exanthemata.  Affecting  the 
external  genitals,  it  may  be  due  to  diabetes,  leucorrhcea,  or  neuroses ;  the 
anus,  to  seat- worms  or  h.-emorrhoids.  It  is  an  occasional  premonitory 
sy^mptom  of  apoplexy,  and  may  be  present  as  a  consequence  of  tumor  of 
the  brain,  in  the  part  supplied  from  the  seat  of  lesion.  More  or  less  gen- 
eral pruritus  frequently  occurs  in  hysteria  and  neurasthenia,  and  also  in 
locomotor  ataxia,  chronic  spinal  meningitis,  chronic  myelitis,  disseminated 
sclerosis,  chronic  lead-poisoning,  and  tetany.  It  is  general  and  frequent  in 
jaundice  ;  less  often  it  is  found  in  gout  and  cases  of  granular  kidney.  It  is 
an  occasional  result  of  the  administration  of  morphia  (especially  of  the 
nose),  copaiba  and  ergot. 

"  General  itching  or  pruritus,  if  persistent,  should  lead  to  an  examina- 
tion for  the  existence  of  gout,  lead-poisoning,  chronic  interstitial  nephritis, 
or  diabetes  mellitus.*'  Formication  and  itching  are  not  uncommon  results 
of  the  toxaemia  arising  from  constipation.  Formication  especially  is  a 
manifestation  of  climacteric  neurasthenia ;  indeed,  it  is  observed  as  fre- 
quently as  are  the  hot  flashes  and  cold  chills  of  that  period  of  life.  Some 
persons  experience  intolerable  itching  and  formication  from  woolen  under- 
clothing, I  have  once  seen  these  symptoms  appear  as  part  of  the  phenomena 
of  chronic  arsenical  poisoning. 

*•  5.  Fullness. — A  sensation  of  fullness  in  the  chest  or  epigastrium  is 
caused  by  chronic  gastritis,  nen'ous  dyspepsia,  or  dilatation  of  the  stomach, 
as  well  as  by  cardiac  hypertrophy,  pulmonary  emphysema,  chronic  peri- 
tonitis, tympanitis,  or  malarial  fevers. 

*•  6.  Girdle  Sensation. — A  subjective  sensation,  as  of  a  constricting 
band  around  the  trunk,  is  found  in  locomotor  ataxia,  chronic  myelitis,  in* 
jury  or  tumor  of  the  spinal  cord,  and  inflammation  or  tumor  of  the  spinal 
meninges.  After  prolonged  vomiting  or  repeated  paroxysms  of  violent 
cough  a  similar  sensation  may  be  felt,  corresponding  to  the  insertion  of  the 
diaphragm,  and  due  to  a  strain  of  that  muscle/*  We  think  that  too  much 
dependence  must  not  be  paid  to  the  cincture  sensation  as  a  symptom  of 
locomotor  ataxia.  It  is  distinctly  a  sy^mptom  of  meningeal  irritation,  and 
cannot  occur  in  uncomplicated  tabes. 

"  7.  Heat. — Subjective  sensations  of  heat  may  be  felt  in  the  epigas- 
trium and  beneath  the  sternum  in  pyrosis  and  irritant  poisoning,  and  to  a 
less  degree  in  acute  bronchitis  ;  in  the  back  in  spinal  irritation  or  neuras- 
thenia. Flashes  of  heat,  with  or  without  flushing  of  the  face,  and  sudden 
perspiration^  are  common  attendants  of  the  menopause,  as  well  as  disease 
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of  the  pelvic  viscera  and  conditions  of  debility  and  nerve-tire.  Subjective 
sensations  of  heat  may  be  felt  in  the  back  and  epigastrium  in  paralysis 
agitans. 

''  8.  Numbness,  Tingling,  Burning.— These  are  of  rather  common 
occurrence,  and  may  possess  diagnostic  value.  Particularly  in  the  feet, 
they  are  in  some  cases  the  first  symptoms  of  locomotor  ataxia,  myelitis,  or 
chronic  spinal  meningitis,  and  are  very  frequent  in  neurasthenia  and  hys- 
teria, and  (in  the  fingers  and  toes)  are  not  infrequent  in  arthritis  deformans. 
Numbness  (fingers,  occasionally  scalp  and  feet)  on  waking  in  the  morning, 
which  at  first  passes  away,  but  later  remains  during  the  day,  is  acro-parces" 
thesia,  or  waking  numbness.  Localized  numbness  is  sometimes  caused  by 
a  tumor  of  that  portion  of  the  brain  which  supplies  the  area  of  abnormal 
sensation.  In  tetany  there  is  numbness  of  the  fingers  and  toes,  and  tingling 
or  burning  is  an  occasional  premonitory  symptom  of  neuralgia  or  herpes 
zoster.     Certain  poisons  may  also  cause  numbness. 

**  9.  Oppression  or  Weight.— When  felt  in  the  chest,  is  most  fre- 
quently found  in  haemoptysis,  hysteria,  spasmodic  asthma,  angina  pectoris, 
nervous  dyspepsia  and  chronic  gastritis  ;  less  commonly  in  cardiac  or  peri- 
cardial disease,  Basedow's  disease  or  exophthalmic  goitre,  and  tumor  of  the 
mediastinum.  When  felt  in  the  epigastrium,  is  usually  caused  by  neurasthenia, 
chronic  gastritis,  nervous  dyspepsia,  or,  rarely,  as  a  premonition  of  gastric 
haemorrhage.  A  feeling  of  pressure  or  weight  in  the  head  is  conMnon  in 
neurasthenia  or  hypochondriasis,  and  is  occasionally  premonitory  of  apo- 
plexy, or  is  a  part  of  the  epileptic  aura.  A  similar  sensation  in  the  abdo- 
men  ox  pelvis  attends  the  presence  of  abdominal  or  pelvic  tumors.** 

**  II.  Throbbing. — This,  as  a  subjective  sensation,  felt  over  the  en- 
tire body  or  in  the  head  and  extremities,  is  not  infrequent  in  hysteria,  neu- 
rasthenia, vaso-motor  ataxia,  the  anaemias,  and  aortic  regurgitation.  Lo- 
cally it  is  felt  in  phlegmonous  inflammations  and  over  the  seat  of  aneur- 
ysms ;  in  the  neck  and  head  in  cases  of  exophthalmic  goitre  ;  in  the  head 
in  migrainous  headaches  ;  in  the  praecordial  area  in  cardiac  hypertrophy  or 
palpitation  ;  and  the  throbbing  aorta  is  very  common  in  gastritis  and  neu- 
rasthenia." 

**  12.  Tightness. — This,  when  substernal,  is  usually  associated  with 
the  dry  stage  of  acute  tracheitis  and  bronchitis  of  the  larger  tubes.  The 
term  is  also  applied  to  the  character  of  the  cough  in  the  same  stage. 

*M3.  Weakness  or  Debility. — A  feeling  of  muscular  weakness,  de- 
bility or  lassitude  attends  the  prodromal  stage  of  fevers,  and  is  a  sequela, 
more  or  less  prolonged,  of  all  febrile  and  exhausting  diseases.  It  may  also 
be  a  concomitant  of  the  dyspepsias  ;  the  overuse  of  tea,  alcohol  and  to- 
bacco ;  and  rheumatism,  gout  and  litha^mia. 

"  This  symptom,  when  persistent,  has  a  distinct  clinical  value  in  sug- 
gesting the  presence  of  neurasthenia  (most  frequent),  pulmonary  tubercu- 
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losis  (even  without  physical  signs),  diabetes,  anaemia,  influenza  (obstinate), 
latent  pleurisy,  and  exophthalmic  goitre," 

Pain. 

This  consideration  of  pain  as  a  symptom  is  to  be  limited  to  its  study 
mainly  as  it  occurs  in  connection  with  nervous  diseases  and  nervous  condi- 
tions. Pain  accompanying  inflammator>^  and  other  states  manifested  by 
local  objective  phenomena,  as  heat  and  swelling,  finds  elucidation  elsewhere. 
In  practice  we  find  personal  susceptibility  to  pain  to  vary  greatly.  Some 
persons  bear  with  it  with  great  fortitude^ — suffering  greatly,  and  yet  making 
no  complaint.  Others  seem  to  have  the  pain  sense  more  or  less  blunted, 
and  really  suffer  but  little  from  conditions  which  in  others  would  give  rise 
to  the  greatest  agony.  Then  we  find  people  at  the  other  extreme.  A 
small  scratch  or  the  slightest  aching  calls  forth  the  loudest  lamentations* 
Some  magnify  their  pains  by  catering  to  them,  as,  for  example,  is  seen  so 
frequently  in  the  hysterical,  whose  quiet,  pi  add  facial  expression  contra* 
diets  plainly  the  intensity  of  their  sufferings  as  so  graphically  depicted  by 
them  in  spoken  words. 

The  pains  with  which  we  have  to  do  at  this  time  are  those  arising  from 
the  following  causes  : 

1.  Neuralgia. 

2.  Neuritis, 

3.  Disease  of  the  spinal  cord. 

4.  Reflex  pains.  j 

5.  Pains  from  various  toxaemia?.  < 

6.  Rheumatic  and  gouty  pains,  | 

7.  H}rsterical  pains.  1 

8.  Anaemia,  I 

(1)  The  pains  of  neuralgia,  as  this  condition  is  usually  understood,  ^ 
are  characterized  by  their  paru,\ysmal  character  in  the  majorit>^  of  cases.  j 
Still  they  may  be  continuous,  in  which  case  they  are  generally  dull,  and  \ 
often  interrupted  by  acute  exacerbations.     They  are  often  associated  with 

the  painful  points  first  described  by  Valleix,  and  which  are  situated,  speak- 
ing in  a  general  way,  over  points  where  the  nerve  emerges  from  its  bony 
canal,  enters  a  muscle,  where  its  trunk  approaches  close  to  the  surface  of 
the  body,  and  at  the  termination  of  the  nerve- branches  near  the  surface  of 
the  body, 

(2)  The  pains  of  neuritia  are  limited  to  the  course  and  distribution 
of  the  affected  nerve  or  nerves.  Tenderness  is  experienced  along  the  nerve- 
trunk.  The  pain  may  be  dull  in  character,  or  sharp,  shooting  and  boring. 
It  is  greatly  aggravated  by  causes  that  put  the  affected  nerve  on  a  stretch, 
and  is  often  intensified  at  night,  and  by  changes  in  weather  to  cold  or 

damp*  I 
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From  a  clinico-pathological  standpoint,  it  is  a  difficult  matter  to  de- 
termine just  what  cases  shall  be  relegated  to  the  classs  of  neuralgias.  The 
definition  of  neuralgia  provides  for  a  state  of  affairs  that  must  be  rarely  ob- 
served in  practice,  if  one  is  careful  in  making  thorough  and  systematic  ex- 
aminations. This  definition  is  a  nerve  pain  occurring  independently  of  any 
changes  in  the  nerve  structure,  and  occurring  independently  of  organic  le- 
sions in  any  other  portion  of  the  body.  We  find  by  experience  that  nearly 
all  cases  of  so-called  neuralgia  are  examples  of  neuritis  or  nerve  degenera- 
tions, or  else  are  reflex  or  toxic  in  origin.  As  a  matter  of  convenience,  we 
may  continue  to  use  the  term,  but  we  should  do  so  with  considerable  cir- 
cumspection. 

The  study  of  the  nerve  pains  in  different  portions  of  the  body  may  best 
be  undertaken  if,  for  this  purpose,  we  make  neuralgia  and  neuritis  synony- 
mous terms. 

(3)  Pain  as  accompanying  disease  of  the  spinal  cord  is  very- 
much  misunderstood  by  practitioners  generally.  It  is  altogether  too  com- 
mon a  custom  to  ascribe  many  severe  spinal  pains  to  this  cause,  when  in 
reality  such  cases  are  of  rare  occurrence.  It  must  be  remembered  that 
backache  may  occur  from  a  great  variety  of  affections,  as  disease  of  the 
pelvic  viscera,  gastric  and  hepatic  disorders,  neurasthenia,  hysteria,  disease 
of  the  bone  and  spinal  membranes,  and  chronic  inflammation  of  the  fibrous 
tissues  of  the  spine.  Those  pains  which  originate  in  functional  disturbances, 
as  the  sensitive  spines  of  neurasthenia,  hysteria,  etc.  (and  generally  spoken 
of  as  spinal  irritation),  are  readily  recognized  by  their  tendency  to  shift 
from  one  part  of  the  vertebral  column  to  another,  while  those  arising  from 
organic  causes  are  very  likely  to  be  fixed.  Organic  spinal  pains  are  espe- 
cially liable  to  arise  from  meningitis  and  disease  of  the  vertebra.  In  the 
former  the  sensitiveness  is  experienced  over  the  bones  themselves,  and  in 
the  latter,  between  the  vertebra.  They  are  apt  to  be  especially  severe 
when  arising  from  malignant  disease  of  the  bones  or  meninges.  Chronic 
organic  diseases  of  the  cord  do  not  often  give  rise  to  severe  local  back 
pains. 

Peripheral  or  eccentric  pains  very  frequently  occur  as  spinal -cord  dis- 
ease. They  may  arise  ( i )  from  irritation  of  the  sensory  nerve-roots  as  they 
pass  through  the  posterior  columns  of  the  cord,  through  the  membranes, 
or  the  intervertebral  foramina,  and  (2)  from  irritation  of  the  sensory-con- 
ducting tracts  in  the  cord.  The  eccentric  pains  are  almost  always  bilateral 
and  symmetrical.  They  are  often  of  a  severe  darting  character,  and  their 
distribution  generally  indicates  the  height  of  the  lesion  in  the  cord.  The 
pain  from  disease  of  the  sensory-conducting  tracts  is  generally  dull  in  char- 
acter, and  is  very  liable  to  be  confounded  with  the  pains  of  rheumatism, 
especially  as  it  is  very  often  aggravated  by  changes  to  damp  or  cold 
weather.     A   very  characteristic   pain   accompanying    spinal-cord    disease. 
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one.  too,  that  is  regarded  by  many  neurologists  as  positive  proof  of  the  ex- 
istence of  organic  changes  in  the  cord  or  its  membranes,  is  the  so-ealled 
'*  cincture  feeling/*  or  **  girdle  pain/*  It  is  a  sensation  as  of  a  band  around 
the  waist  or  trunk,  and  is  caused  by  irritation  of  the  nerve-roots  at  the  lowest 
portion  of  the  healthy  part  of  the  spinal  cord.  It  is  found  in  the  diflTcrent 
forms  of  myelitis  and  meningitis,  and  in  some  cases  of  spinal  sclerosis.  It 
sometimes  occurs  in  the  lower  extremities,  then  being  manifested  by  a  sense 
of  constriction,  and  is  bilateral  and  symmetrical. 

4.  Reflex  Pains. — The  term  **  reflex.'  as  applied  to  pain,  is  intended 
to  convey  the  idea  that  the  pathological  condition  giving  rise  to  the  symp- 
tom is  situated  at  some  other  portion  of  the  body  than  that  in  which  the 
pain  is  experienced.  Many  notable  examples  of  reflex  pain  may  be  noted. 
Thus  we  have  : 

Pain  at  the  end  of  the  penis  in  stone  in  the  bladder. 

Pain  in  the  testicles,  extending  even  into  the  thighs,  from  renal 
calculus. 

Pain  about  the  inner  side  of  the  knee  from  disease  of  the  hip-joint. 

Pain  on  top  of  the  head  from  uterine  disease,  especially  endometritis 
and  bladder  inflammation. 

Pain  over  the  clavicles  from  diaphragmatic  disease. 

Pain  over  the  left  border  of  the  sternum  from  gastric  disorder,  and 
often  described  as  pseudo-angina. 

Pain  in  the  mammary-  glands  from  uterine  disease. 

Pain  in  the  left  hypochondrium  from  constipation  and  indigestion. 

Pain  at  the  angle  of  the  right  scapula  from  disease  of  the  liver. 

Pain  over  the  fourth  and  fifth  dorsal  vertebra  from  disease  of  the 
stomach,  especially,  however,  from  ulcer. 

Pain  over  the  seventh  to  ninth  dorsal  vertebra  from  disease  of 
the  colon. 

Pain  over  the  last  dorsal  and  all  the  lumbar  vertebrae  from  uterine 
disease. 

Pain  over  inner  and  upper  portions  of  thighs  from  disease  of  the  ovaries* 

These  reflex  or  transferred  pains,  as  they  are  also  called,  are  too  fre- 
quently diagnosed  as  neuralgic,  without  any  attempt  to  determine  their  real 
source  having  been  made. 

5.  Pains  from  Various  ToxsBiniaB.— The  dictum  that  constitutional 
causes  produce  general  or  bilateral  symptoms  has  already  been  quoted.  In 
accordance  with  it  we  would  expect  toxiemic  pains  to  be  generalized,  or 
else  bilaterally  but  symmetrically  distributed.  The  most  notable  examples 
of  the  toxic  pains  are  found  in  acute  diseases,  especially  in  those  of  the  in- 
fectious type.  We  find  generalized  aching  a  common  attendant  upon  the 
early  stages  of  typhoid  fever,  small-pox,  etc.  The  most  commonly  ob- 
served cxiimplc,  however,  is  found  in  follicular  tonsillitis,  which  is  almost 

50 


786  THE  NERVOUS  SYSTEM. 

invariably  attended  at  its  onset  by  se\'ere  aching  pain,  involving  almost 
everv'  portion  of  the  body,  and  aggravated  by  any  motion.  It  b  not  un- 
usual for  the  patient  to  say  that  he  feeU  as  if  he  had  been  pounded  en-  put 
through  a  rolling-mill.  The  chronic  toxsemia  do  not  seem  to  be  enable  of 
producing  actual  pain  without  the  intervention  of  actual  lesions,  such  as 
neuritis  and  vascular  changes. 

Hysterical  Paiiis. — There  is  not,  in  the  whole  category-  of  cfisease.  a 
single  affection  which  does  not  have  its  hysterical  counterfeit ;  and  this 
remark  applies  with  equal  force  to  "pain."  To  describe  in  words  the 
characteristic  features  of  an  hysterical  pain  is  impossible,  if  one  wishes  to 
give  his  reader  an  adequate  conception  of  the  condition.  To  my  mind,  the 
best  plan  when  attempting  a  diagnosis  is  to  have  in  mind  the  actual  organic 
affections  which  are  simulated  by  the  case  in  hand,  and  then  note  in  what 
particulars  the  symptoms  presented  fall  short  of  establishing  the  unequivo- 
cal presence  of  the  suspected  conditions.  If  they  iail  to  do  so,  it  is  reason- 
able to  suspect  a  hysterical  origin.  Thus  we  have  a  diagnosis  by  exclu- 
sion. But  this  is  not  sufficient ;  for  practically  all  cases  of  hysteria,  if 
observed  carefully  for  a  sufficient  length  of  time,  uill  exhibit  the  well- 
known  stigmata  of  that  disease,  if  disease  it  may  be  called ;  and  in  the  case 
of  pain,  the  patient's  facial  expression  and  her  general  constitutional  condi- 
tion are  not  consistent  with  the  great  intensity  of  the  pain  as  described  by 
her.  The  hysterical  hypothesis  is  still  further  favored  by  the  presence  of 
an  emotional  cause,  and  the  age  and  previous  histor>'  of  the  patient.  It 
does  not  always  follow,  in  hysterical  conditions,  that  what  the  patient  calls 
a  pain  is  actually  such.  It  is  sometime^  but  a  morbid  sensation, — a  *'  mis- 
ery," to  borrow  a  word  in  common  use  among  the  colored  race  in  describ- 
ing their  sufferings.  In  neurasthenia,  the  allied  condition,  these  morbid 
sensations  are  the  rule  ;  true  pain,  the  exception. 

I  cannot  illustrate  my  remarks  better  than  by  referring  to  a  patient 
recently  seen  in  consultation.  The  patient,  a  young  unmarried  woman, 
complained  of  severe  pain  in  one  thumb.  Her  suffering  becoming  agoniz- 
ing, periosteal  disease  was  suspected,  and  a  deep  incision  was  made  without 
bringing  the  expected  relief.  The  wound  healed  ;  the  pain  continued,  but 
there  were  no  local  objective  changes  to  account  for  the  pain.  She  then 
displayed  marked  mental  disturbance  ;  her  wanderings  were  decidedly  hys- 
terical in  type.  When  I  .saw  her,  she  had  been  kept  under  the  influence  of 
large  doses  of  morphia  hypodermatically  (two  to  three  grains  daily),  and 
still  the  pain  continued.  The  diagnosis  at  this  time  was  neuritis.  It  was 
inconceivable  to  nie  that  pain  limited  strictly  to  the  thumb,  involving 
equally  its  entire  circumference,  segmental  in  character  (it  stopped  short  at 
the  base  of  the  member),  without  local  tenderness,  could  be  due  to  a 
neuritis.  There  was  no  history  of  any  cause  capable  of  producing  a 
neuritis.      I'irm  pressure  and  manipulation  of  the  thumb  produced  no  dis- 
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comfort.  The  mental  condition  and  the  absence  of  positive  signs  of  local 
disease  established  a  diagnosis  of  hysteria,  in  which  the  attending  ph>^si- 
cian  concurred,  in  a  letter  received  by  me  a  week  subsequent  to  the  con- 
sultation. 

6,  Rheum atia  and  Gouty  Pains.^ — ^Rheumatic  and  gouty  pains  are, 
for  the  most  part,  fixed  pains.  They  are  especially  liable  to  be  confounded 
with  the  pains  of  traumatism.  It  must  be  remembered  that  ver>^  often  a 
sprain  of  a  joint  or  a  traumatism  may  ser\"e  to  fix  a  rheumatic  pain  to  a 
definite  locality,  and  so  occasion  errors  in  diagnosis.  While  rheumatic 
pains  are  nearly  always  aggravated  by  changes  in  weather,  the  pains  of 
neuralgia,  neuritis  and  organic  disease  of  the  cord  are  often  subject  to 
the  same  modality.  One  cannot,  then,  be  too  careful  In  all  doubtful  cases 
to  study  the  case  as  a  whole,  and  not  to  jump  too  quickly  to  the  conclu- 
sion that  rheumatism  is  the  trouble. 

Sudden  removal  of  a  long- continued  pressure  wnll  often  excite  much 
agonizing  pain.  The  best  example  of  this  is  found  in  the  severe  pains  in 
the  legs  following  rapid  dcIiver>^ 

7.  Ansemic  pains  usually  answer  to  the  description  of  the  so-called 
neuralgias.  In  some  cases  they  are  truly  hysterical,  having  been  the  result 
of  ana.*mia  acting  in  a  subject  of  hysterical  temperament.  The  diagnosis 
is  based  upon  the  recognition  of  the  anaemia. 

As  to  tlu*  diagnostic  vsilue  of  tlie  character  of  iiaiii,  Left- 
witch  offers  the  following  suggestions,  which,  however,  must  not  be  ac- 
cepted as  invariably  having  the  significance  stated  by  him  : 
Sharp  pains : 

Angina  pectoris  ;  appendicitis  ;  dissecting  sneurj-^sm  ;  ectopic 
gestation  ;  gout ;  pleurisy  ;  pneumothorax  at  the  onset ; 
spinal  haemorrhage ;  acute  inflammations  of  serous  mem- 
branes in  general. 
Dull  pains : 

Chronic  inflammation  of  serous  membranes  ;  inflammation  of 
mucous  membranes  and  visceral  parenchyma. 
Paroxysmal  pains : 

Anguia  pectoris  ;  aneurysm  ;  appendicitis  ;  colic  ;  cancer  of 
the  pancreas  ;  calculus  of  the  pancreas  ;  cerebral  tumors  ; 
clot  in  ureter ;  distended  bladder  ;  dysentery  ;  dysmenor- 
rhcea  ;  floating  kidney  ;  hydatids  of  the  kidney  ;  hepatic 
colic;  lead  colic;  lunibrici;  locomotor  ataxia;  mercuri- 
alism  ;  neuralgia  ;  parturition  ;  renal  calculus  ;  sporadic 
cholera ;  scybala  or  intestinal  concretions ;  strangulated 
hernia ;  tubercular  synovitis  ;  tubal  colic ;  vesical  cal- 
culus;  urethral  calculus;  uterine  fibroids;  uterine  poly- 
pus. 
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Radiating  pains : 

Acute  aortitis  ;  angina  pectoris  ;  aneurysm  of  the  ascending 
aorta  ;  abdominal  aneurysm  ;  aneurysm  of  the  innominate 
artery  ;  atony  of  the  stomach ;  caries  of  the  spine  ;  com- 
pression of  the  spinal  cord  ;  gastritis  ;  hepatic  colic  ;  hip 
disease  ;  neuralgia  ;  oophoritis ;  pancreatic  calculus  ;  pel- 
vic abscess ;  pachymeningitis ;  renal  calculus ;  cancer  of 
the  rectum ;  spinal  tumor ;  spinal  haemorrhage ;  spinal 
meningitis  ;  uterine  fibroids  ;  vesical  calculus. 
Shifting  pains : 

Flatulence  ;  hysteria  ;  locomotor  ataxia  ;  spinal-cord  tumor  ; 
tape- worm  ;  trichinosis. 
Gnawing  pains : 

Abdominal  aneurysm  ;    caries  of  the  spine ;   cancer  of  the 
stomach  ;    descending  thoracic   aneurysm ;   gout ;    lithae- 
mia  ;  periostitis  ;  spinal  meningitis. 
Pain  increased  by  movement : 

Acute  inflammatory  diseases  ;  abscess  ;  caries  of  the  spine ; 
fractures  ;  gout ;  glandular  fever  ;  lumbago  ;  neuritis  ; 
oophoritis ;  external  and  internal  pachymeningitis ;  peri- 
nephritis ;  acute  pleurisy  ;  pneumonia  ;  pleurodynia  ;  acute 
rheumatism  ;  muscular  rheumatism  ;  sciatic  neuritis  ;  spinal 
meningitis  ;  spinal-cord  tumor ;  salpingitis  ;  Weil's  disease. 
Pain  increased  at  night : 

Locomotor  ataxia  ;  neuritis  ;  osteitis ;  periostitis ;  renal  cal- 
culus ;  rheumatism  ;  syphilis. 
Before  proceeding  with  a  study  of  pain  as  related  to  special  portions 
of  the   body,  it  is  convenient  to   mention  two  conditions   not  frequently 
observed,  in  which  the  pains  may  be  assigned  to  any  part,  or,  indeed,  may 
be  general.     These  affections  are  akinesia  algera  and  adiposis  dolorosa. 

Akinesia  Algera. — This  is  a  condition  characterized  by  the  inability 
to  move  a  part  because  of  the  presence  of  pains  which  are  not  to  be 
explained  on  any  other  hypothesis  than  their  psychopathic  origin.  Mobius, 
who  first  described  it,  has  endeavored  to  still  further  extend  the  scope  of 
the  mental  state  calling  it  forth  by  substituting  the  term  "  apraxia  algera,*' 
this  including  all  conditions  characterized  by  **  abeyance  of  the  function  of 
any  or  all  organs,  because  of  pain  attending  their  functional  activity."  So 
far  as  akinesia  algera  is  concerned,  it  is  a  rare  disease.  If  we  accept  the 
term  *' apraxia  algera  "  as  including  psychopathic  pain  attendant  upon  vis- 
ceral function,  it  is  very  common.  The  disease  attacks  persons  of  neuro- 
pathic constitution,  especially  those  possessed  of  paranoiac  inheritance. 
It  is  of  gradual  onset.  Usually  the  patient  gives  a  history  of  psychoses 
extending  over  a  term  of  years.      Pains  come  on,  and  are  complained  of  as 
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being  intense.  At  the  same  time,  the  most  careful  examination  fails  to 
account  for  their  presence.  Eventually  all  the  muscles  of  the  body  are 
involved.  Objective  disturbances,  as  anaesthesia;,  muscular  atrophy,  altered 
electrical  reactions,  etc.,  are  absent  The  pains  arc  believed  to  be  pure 
hallucinations.  They  are  greatly  aggravated  by  the  slightest  motion,  which 
truly  causes  the  most  intense  suffering.  The  patient,  therefore,  lies  in  bed 
motionless  and  helpless.  No  alterations  in  the  reflexes  have  been  ob- 
served, Dana,  in  his  description  of  the  disease,  places  it  among  the  hys- 
terical affections.  The  majority  of  observers  regard  it  as  a  form  of 
insanity. 

Adiposis  Dolorosa. — This  affection  was  described  by  Dercum  in 
1892.  It  is  characterized  by  the  irregular  appearance  of  fat  in  nodular 
masses  in  various  portions  of  the  body.  It  is  the  rule  for  the  enlargement 
to  appear  in  some  one  situation,  or  perhaps  in  symmetrical  parts — usually 
in  the  arms  or  legs.  At  some  time  or  another  in  the  course  of  all  the 
cases  pain  is  a  prominent  feature,  and  is  usually  of  a  shooting,  burning,  or 
stabbing  character.  Other  nervous  s>-mptoms  manifested  include  anes- 
thesia and  weakness.  Some  of  the  cases  have  been  attended  by  haemate- 
mesis,  epistaxis,  metrorrhagia,  and  other  hii^morrhages.  Dercum  believes 
the  affection  to  be  a  connective-tissue  dystrophy,  **  fatty  metamorphosis  of 
various  stages  of  completeness  occurring  in  separate  regions,  or  at  best 
unevenly  distributed,  and  associated  with  symptoms  suggestive  of  an  irreg- 
ular and  fugitive  irritation  of  the  nerve-trunks — possibly  a  neuriti.s.** 

Paiii!^  of  tlie  lleu<l.    lleuilache. 

The  frequency  with  which  the  physician  is  consulted  for  the  relief  of 
headache  and  the  fact  that  head -pains  ofttimes  constitute  the  first  symptom 
of  serious  diseases  make  it  a  matter  of  such  importance  that  I  shall  treat  of 
this  subject  rather  elaborately.  The  early  stages  of  many  of  the  acute  ail- 
ments are  sometimes  preceded  for  some  days  by  headache ;  and  although 
tliese  as  well  as  the  cephalalgias  arising  from  certain  toxarmias  are  in  no 
sense  nervous  ailments,  stilt  their  neurological  relations  are  such  as  to  make 
their  consideration  in  this  place  perfectly  proper. 

In  no  class  of  ailments  is  the  question  of  etiology^  of  more  importance 
than  in  tlie  one  now  under  study  ;  in  fact,  I  might  say  that,  given  the  cause 
of  the  headache  in  a  given  case,  its  prompt  cure  becomes  a  comparatively 
easy  matter.  I  shall  endeavor,  therefore,  to  follow  a  classification  based  on 
etiology. 

In  the  clinical  study  of  any  case  of  headache,  there  arc  certain  points 
that  must  be  carefully  inquired  into.  Is  the  pain  constant  or  paroxysmal  ? 
If  the  former,  does  it  vary  much  in  its  intensity?  If  the  latter,  what  is  its 
frequency,  and  what  is  the  usual  duration  of  the  attacks  ?  Is  it  a  pain,  or  a 
mere  uncomfortable  sensation  ?     Do  the  paroxysms  have  a  regular  cycle. 
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never  to  be  departed  from  ?  What  is  the  character  of  the  pain,  whether 
throbbing,  sharp,  dull,  etc.  ?  What  is  its  location?  What  are  its  associ- 
ated symptoms  ?  How  is  it  affected  by  certain  actions  on  the  part  of  the 
patient,  as  use  of  the  eyes,  change  in  posture,  sneezing  and  coughing,  pres- 
sure over  the  seat  of  pain,  and  how  by  certain  extraneous  agencies,  as 
weather,  light,  noise,  heat,  and  cold  ?  As  pertaining  to  associated  symp- 
toms, it  is  especially  important  to  investigate  the  condition  of  vision,  and 
the  presence  or  absence  of  optic  neuritis  and  errors  of  refraction,  to  inquire 
concerning  the  digestive  functions,  the  presence  or  absence  of  nausea  and 
vomiting,  and  the  association  of  certain  nervous  disturbances,  as  numbness 
and  tingling,  exhaustion,  etc. 

The  character  of  the  pain  offers  us  but  little  help  in  determining  its 
origin  ;  of  more  importance  are  the  associated  symptoms  and  the  modali- 
ties that  ameliorate  or  aggravate  the  ailment. 

In  presenting  a  classification  of  headaches  based  on  their  etiology  one 
must  necessarily  tread  on  debatable  ground,  for  certain  headaches  are  vari- 
ously classified  by  equally  eminent  authorities.  Thus  the  headaches  associ- 
ated with  gastric  disorder  are  regarded  by  some  as  toxaemic,  and  by  others 
as  purely  reflex  ;  those  of  contracted  kidney  as  toxaemic  (uraemic)  and  cir- 
culatory. The  following  classification  is  not  offered  as  one  absolutely  cor- 
rect, but  merely  as  an  aid  to  clinical  study  : 

1 .  Headaches  symptomatic  of  organic  disease  of  the  brain  and  its  mem- 

branes, as  : 

a.  Brain  tumor. 

b.  Brain  abscess. 

c.  Meningitis. 

d.  Hydrocephalus. 

e.  Intracranial  haemorrhage, 
f  Dural  disease. 

2.  Circulatory.      Including 

a.  Congestive. 

b.  Anaemic. 

Under  this  head  may  also  be  considered  certain  of  the  headaches  ac- 
companying contracted  kidney,  when  such  are  not  uraemic,  but  are  purely 
the  result  of  the  increased  arterial  tension,  and  certain  cases  arising  from 
traumatism. 

3.  Headaches  originating  in  certain  toxaemia,  as  : 

a.  Uraemia. 

b.  Lithaimia. 

c.  Rheumatism. 

d.  Septicaemia. 

e.  Diabetes, 
f.  Malaria. 
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g.  Syphilis. 

h.  Gastric  disorders  with  retention  and  decomposition  of  food,  etc., 
in  the  gastro-intestinal  tract.     Under  this  head  may  be  in- 
cluded the  cephalalgia  from  constipation. 
i.  Poisons  introduced  from  without,  as  alcohol,  lead,  tobacco,  and 
noxious  gases. 

4.  Headaches  reflex  from  disease  in  adjacent  or  distant  organs,  as  : 

a.  Eyes. 

b.  Nose  and  throat. 

c.  Ear. 

d.  Intestinal  tract. 

e.  Sexual  organs. 

5.  Neuropathic,  as : 

a.  Epileptic. 

b.  HystericaL 

c.  Neurasthenic. 

d.  Hemicrania  or  migraine. 

e.  Certain   essential  headaches,  the  causes  of  which   have   been 

hitherto  undiscoverable. 

It  is  important  that  the  physician  do  not  confound  headache  with  other 
painful  affections  of  the  head,  such  as  are  caused  by  disease  of  the  cranial 
bones  and  their  investing  membrane,  carious  teeth,  rheumatism  of  the 
scalp,  and  last  but  by  no  means  least,  glaucoma.  The  mere  act  of  calling 
attention  to  osseous  and  periosteal  disease  is  all-sufficient  to  prevent  diag- 
nostic error  where  these  are  concerned.  It  may  be  borne  in  mind  that  in 
the  majority  of  cases,  but  by  no  means  in  all,  the  augmentation  of  the  pain 
on  pressure  affords  evidence  that  the  disease  giving  rise  to  it  is  extra- 
cranial* 

Decayed  teeth  have  been  known  to  produce  severe  headache,  mental 
disturbance,  and  defective  vision.  Concerning  the  importance  of  the  teeth 
in  the  production  of  pains  other  than  toothache  I  have  already  spoken 
when  treating  of  painful  affections  of  the  face. 

But  of  all  affections,  glaucoma  is  one  that  must  be  differentiated  from 
headache.  A  mistake  is  rendered  easy  by  the  comparative  rarity  of  this 
affection  in  the  experience  of  the  general  practitioner,  and  by  its  occurrence 
in  constitutions  supposed  to  favor  the  origin  of  headaches.  The  pains  may 
be  so  located  as  not  to  suggest  the  eyes  as  their  cause.  The  visual  disturb- 
ances may  be  attributed  to  the  same  vaso-motor  changes  that  occur  in 
ophthalmic  migraine.  In  glaucoma  there  is  a  concentric  diminution  in  the 
field  of  vision  which  is  more  or  less  permanent,  while  in  migraine  there 
is  a  limitation  of  vision  to  one-half  of  the  visual  field, — a  hemianopsia ;  or 
the  pain  is  associated  with  general  obscuration  of  vision  or  certain  visual 
hallucinations.     In  glaucoma  there  is  an  increased  intra-ocular  tension,  and 
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ear  and  nasal  cavities,  and  various  infectious  diseases.  The  possibilities  of 
the  latter  in  the  production  of  meningitis  do  not  seem  to  have  been  fully 
appreciated. 

The  diseases  capable  of  thus  acting  include  pneumonia,  variola,  typhoid 
fever,  rheumatic  fever,  whooping-cough,  measles,  scarlet  fever  and  tubercu- 
losis. 

From  a  symptomatic  standpoint  it  is  not  necessary  to  describe  the 
clinical  course  of  tubercular  meningitis,  for  it  presents  practically  the  same 
phenomena  as  does  meningitis  in  general.  The  diagnosis  must  rest  upon 
the  previous  history  of  the  patient,  and  the  course  pursued  by  the  illness. 

Until  recently,  the  diagnosis  of  meningitis  could  never  be  assured.  The 
most  that  we  could  say  was  that  meningitis  was  probably  present.  Since 
the  introduction  of  lumbar  puncture  and  improved  bacteriological  methods, 
we  are  enabled  not  only  to  diagnose  meningitis  with  certainty,  but  to  name 
the  particular  microorganism  at  fault.  So  far  as  the  lumbar  puncture  is 
concerned,  that  may  be  performed  by  any  practising  physician.  The  bac- 
teriological examination  of  the  exudate  is,  however,  a  matter  involving  such 
wide  experience  in  the  details  of  laboratory  methods  that  it  is  better  left  to 
the  bacteriologist. 

The  diagnostic  value  of  lumbar  puncture  depends  upon  the  fact  that 
the  subarachnoid  spaces  of  the  brain  and  spinal  cord  are  in  direct  commu- 
nication with  each  other.  It  follows,  therefore,  that  an  examination  of  the 
subarachnoid  fluid  removed  from  the  lower  end  of  the  spinal  canal  will  de- 
note the  character  of  that  within  the  cranium.  The  operation  for  its  re- 
moval is  devoid  of  danger.  The  needle  used  will  vary  in  size,  according 
as  the  patient  is  a  child  or  an  adult.  In  the  former  case  it  should  have  the 
calibre  of  the  ordinary  hypodermatic  instrument,  and  be  at  least  5  to  6x:m. 
in  length.  In  the  case  of  adults  it  should  have  a  diameter  of  i  ^  mm., 
and  a  length  of  at  least  8  cm.  The  situation  for  the  puncture  should  be 
about  5  mm.  from  the  median  line,  and  between  the  third  and  fourth  lum- 
bar vertebrae  in  adults,  and  between  the  fourth  and  fifth  in  children.  An 
aspirator  is  not  required,  for  as  soon  as  the  needle  enters  the  subarachnoid 
space  the  effusion  begins  to  flow.  Failure  to  obtain  fluid,  when  present,  is 
generally  the  result  of  not  having  entered  the  needle  to  a  sufficient  depth. 
The  position  for  performing  the  operation  must  be  modified  according  to 
the  age  of  the  patient.  In  children,  the  most  convenient  is  with  the  patient 
lying  on  his  belly  across  the  lap  of  an  attendant  or  nurse,  thus  forcing  the 
back  into  a  convex  position.  Adults  may  be  placed  upon  one  side  with 
the  body  bowed  well  forwards  ;  or,  if  circumstances  permit,  they  may  sit 
upon  a  chair  with  the  spinal  column  flexed  upon  the  pelvis.  As  soon  as 
the  fluid  begins  to  escape  it  should  be  caught  in  a  sterilized  test-tube, 
which  should  be  afterwards  stoppered  with  sterilized  absorbent  cotton. 

The  general  practitioner  may  examine  it  for  the  presence  of  albumin. 
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The  normal  cerebro-spinal  fluid  contains  but  small  traces  of  the  substance. 
In  the  case  of  meningitis,  albumin  is  present  in  large  amounts, — usually  as 
much  as  one  to  two  per  cent. 

The  microorganisms  found  by  the  bacteriologist  will  vary  according  to 
the  cause  of  the  meningitis,  and  include  tubercle  bacilli,  streptococci,  pneu- 
mococci,  and  the  diplococci  lanceolatus,  the  latter  in  the  epidemic  cerebro- 
spinal variety.  The  discovery  of  a  large  quantity  of  albumtn  in  the  fluid  is 
positive  evidence  of  meningitis  ;  the  recognition  of  specific  bacteria  names 
with  unerring  certainty  the  cause. 

2,  Headaches  Dependent  upon  Alterations  in  the  Vascular 
Supply  to  the  Brain,— They  may  be  either  anemic  or  congestive, 

(a)  Congestive  Headaches. — In  this  variety  the  pain  may  be  either 
local  or  general, — usually,  however,  the  latter.  lo  the  former  event,  its 
point  of  greatest  intensity  is  in  the  immediate  vicinity  of  the  points  at  which 
the  large  veins  enter  the  longitudinal  sinus.  The  pain  is  accompanied  by 
subjective  sensations  of  heat,  which  are  proven  by  means  of  the  surface- 
thermometer  to  have  an  objective  origin.  The  patient*s  sufferings  arc  ag- 
gravated by  the  recumbent  posture,  and  by  repeated  acts  of  coughing.  It 
is  well  to  bear  in  mind  that  a  cough  may  apparently  of  itself  give  rise  to  a 
ver>''  persistent  headache.  In  fact,  I  have  seen  one  case  with  the  headache 
so  much  more  prominent  than  the  cough  that  it  was  the  patient*s  only 
source  of  complaint.  The  history  of  cough  was  only  elicited  after  syste- 
matic search  for  the  cause  of  the  headache.  Usually  congestive  headaches 
are  a^^sociated  with  marked  throbbing  of  the  blood-vessels  of  the  head  and 
neck  and  sufl"usion  of  the  face.  Da  Costa  has  laid  stress  on  the  value  of 
the  ophthalmoscope  in  revealing  the  circulatory  condition.  I  feel,  how- 
ever, that  in  this  place  that  instrument  is  not  a  reliable  guide  ;  for  different 
observers,  equally  skillful,  will  present  reports  at  wide  variance  with  each 
other  when  they  come  to  describe  the  size  of  the  retinal  vessels.  The  action 
of  the  heart  is  greatly  accelerated.    The  mental  condition  is  one  of  irritability. 

(6)  AnSBinic  headache  is  especially  apt  to  occur  after  haemor- 
rhages, as  post-partum,  in  case  of  hemorrhoids,  and  as  an  accompani- 
ment of  constitutional  anemic  states.  It  is  frequently  met  with  in  chlo- 
rosis, and  Rake  has  described  a  case  of  pernicious  anemia  ( British  Midiioi 
Journal^  1S85.  vol.  ii.,  p.  913)  in  which  it  was  the  patient's  only  source  of 
complaint. 

The  pain  is  usually  symmetrical,  and  situated  in  the  vertex.  Some* 
times  it  is  located  by  the  patient  as  immediately  back  of  the  orbit,  and  is 
described  as  if  the  "eyes  were  being  drawn  out  of  their  sockets."  It  is 
greatly  relieved  by  lying  down.  In  severe  cases,  efforts  to  rise  may  produce 
syncope*     The  characteristic  ana*mic  cardiac  murmur  is  present 

3.  Headaches  Originating  in  Certain  ToxEenu^e. 

{d)  Urieniic  Headaches.— Headache  is  not  an  infrequent  concomi- 
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tant  of  both  acute  and  chronic  uraemia.  To  the  former  it  is  a  precursor, 
and  lasts  but  a  comparatively  short  time.  It  is  then  the  result  of  any  of 
the  forms  of  kidney  disease.  As  a  symptom  of  chronic  uraemia  it  exists 
mainly  in  connection  with  chronic  contraction  of  the  kidney.  It  may  last 
for  many  months.  The  pain  may  be  situated  in  almost  any  portion  of  the 
head,  principally,  however,  in  the  frontal  and  occipital  regions.  It  is,  as  a 
rule,  quite  intense  ;  and  it  may  be  either  paroxysmal  or  continuous.  The 
diagnosis  must  be  made  by  the  urinary  examination  and  the  detection  of 
symptoms  significant  of  renal  disease.  One  must  not  lose  sight  of  the  fact 
that  the  form  of  Bright* s  disease  in  which  chronic  headache  is  the  most  fre- 
quently met  with  is  also  the  one  in  which  albuminuria  is  the  least  promi- 
nent. A  quantitative  analysis  of  the  urine  for  urea  should  be  instituted  in 
every  suspected  case. 

{b)  Lithasmic  Headaches. — The  headache  of  lithaemia  apparently 
has  no  special  diagnostic  characteristics.  Wood  teaches  that  its  usual  form 
is  a  dull  and  heavy  pain  ;  while,  if  we  are  to  believe  Haig,  it  usually  assumes 
the  migrainous  type.  The  latter  authority  almost  takes  the  ground  that 
migraine  and  uric  acid  headache  are  synonymous  terms.  The  paroxysms 
of  pain  recur  at  intervals  of  a  week  or  ten  days,  or  from  that  to  once 
a  month.  It  is  very  rare  that  individual  attacks  last  longer  than  from 
twelve  to  thirty-six  hours.  They  are  especially  apt  to  be  brought  on  by  a 
highly  nitrogenous  diet,  as  butcher's  meat  and  cheese,  and  are  greatly  re- 
lieved, if  not  entirely  cured,  by  a  strict  adherence  to  a  vegetarian  existence. 

The  normal  relation  between  the  amount  of  uric  acid  excreted  in  the 
urine  and  the  urea  is  as  1:33.  Any  cause  that  serves  to  increase  this 
ratio  may  excite  the  headache.  But,  as  Haig  has  shown,  in  order  to  have 
a  plus  excretion  of  uric  acid,  there  must  previously  have  been  a  storing  up 
of  this  substance  in  the  system,  as  shown  by  a  diminished  excretion,  as 
I  :  40.  When  the  plus  excretion  comes,  it  is  in  exact  proportion  to  the 
previous  retention.  Thus  the  urea-uric  acid  relation  may  be  as  high  as 
I  :  20,  if  the  preceding  retention  warrants  it.  Haig  places  but  little  reliance 
on  the  actual  quantity''  of  uric  acid,  but  only  on  its  relation  to  the  urea. 

Accompanying  the  lithaemic  headache  is  usually  a  high-tension  pulse. 
Preceding  it,  is  usually  a  fit  of  mental  depression.  Some  observers  have 
reported  cases  in  which  the  opposite  mental  condition  prevailed,  the  patient 
being  unusually  happy. 

On  the  days  preceding  the  headache  the  urea-uric  acid  relation  is  di- 
minished ;  on  the  day  of  the  headache  it  is  greatly  increased. 

The  uric  acid  headache  may  begin  in  childhood,  owing  to  hereditary 
predisposition  or  to  improper  diet. 

The  gouty  headache  is  but  a  variety  of  the  lithaemic  ;  in  fact,  an  ad- 
vanced stage  of  the  latter.  In  this  case  we  find  ample  evidence  of  gout 
elsewhere.     The  headaches  are   relieved   whenever  other  portions  of  the 
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body  are  the  seat  of  gouty  invasion.  It  has  been  claimed  that  the  head- 
aches of  gout  are,  in  reality,  of  the  organic  variety,  being  the  result  of 
changes  in  the  brain  and  its  membranes  from  the  patient's  dyscrasia. 

(r)  Rheumatic  headaches  are  usually  of  a  dull,  heavy,  aching 
character.  They  are  especially  apt  to  be  associated  with  soreness  of  the 
scalp,  and  are  aggravated  during  spells  of  damp  or  cold  weather.  In  occa- 
sional instances  they  may  be  the  result  of  rheumatic  inflammation  of  the 
ner\*es  of  the  scalp,  in  which  case  the  pains  will  partake  of  the  neuralgic 
character. 

Occasionally  one  meets  with  a  type  of  rheumatic  headache  described 
by  Nordstrom.  The  pains  partake  of  the  character  of  those  of  migraine. 
Investigation,  however,  shows  that  they  depend  upon  thickening  of  the 
insertions  of  certain  muscles,  notably  the  sterno-mastoid  and  occipito- 
frontalis.  These  indurations  do  not  usually  give  rise  to  local  pain ; 
hence,  they  are  apt  to  escape  observation.  They  are  commonly  the  result 
of  taking  cold.  Nordstrom  finds  an  efficient  remedy  in  massage  of  the 
indurated  spots. 

Along  with  the  headaches  of  septicscmia  may  be  mentioned  that  ush- 
ering in  t>'phoid  fever  and  other  low  forms  of  acute  disease.  As  already 
stated,  the  fact  must  simply  be  borne  in  mind  that  such  headaches  may 
occur  as  prodromal  symptoms,  without  other  evidence  of  subjective 
disease, 

{ti)  Diabetic  Headaches. — Headache  does  not  appear  to  be  an  es* 
pecially  annoying  symptom  during  the  ordinary  course  of  diabetes.  In  the 
later  stages  of  the  affection,  when  acetonsemia  supervenes,  it  is  of  great  se- 
verity, and  of  especial  importance  in  view  of  the  probable  onset  of  diabetic 
coma.  Under  these  circumstances  it  is  apt  to  be  associated  with  epigastric 
pain,  gastric  disturbance,  vomiting,  dyspncea,  and  delirium, 

(f-)  Malarial  Headaches.— Head-pains  due  to  malaria  /rr  Si-  are 
characterized  by  their  periodicity.  They  are  usually  situated  near  one  or 
the  other  supraorbital  foramen,  and  come  on  at  a  fixed  hour  ever>^  day  or 
every  other  day.  They  may  or  may  not  be  accompanied  by  other  evi- 
dences of  malaria.  Sometimes  the  pain  takes  the  place  of  one  of  the  typi- 
cal stages  of  intermittent  fever,  chilly  fever  and  sweat. 

We  sometimes  meet  with  secondary  malarial  headaches,  that  is  those 
dependent  upon  the  concomitant  gastric  disturbances  and  anaemia  of  inter- 
mittent fever.  In  such  cases,  the  pain  does  not  present  the  periodicity  re- 
ferred to. 

(/")  Syphilitic  Headaches,— A  severe  form  of  headache  is  often  met 
with  during  the  secondary  stage  of  syphilis.  The  pains  are  of  a  boring  and 
splitting  character.  It  generally  involves  but  a  portion  of  the  head,  and  is 
deddedly  w^orse  at  night.  There  is  considerable  tenderness  of  the  scalp. 
The  headaches  of  tertiary  syphilis  are  due  rather  to  organic  lesions  than  to 
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any  special  toxaemia.  Syphilitic  headache  may  occur  as  early  as  six  weeks 
after  infection. 

(^)  Headache  from  Gastric  Disorder.— The  majority  of  pains  in 
the  head  in  conjunction  with  dyspepsia  are  of  a  purely  reflex  character. 
There  still  remain  a  number  of  cases  in  which  the  difficulty  arises  from 
decomposition  of  food  in  the  intestinal  canal,  and  the  absorption  of  the 
products.  The  pain  in  such  cases  may  be  very  severe,  as  in  a  case  re- 
ported by  me  in  the  Hahnemannian  Monthly  {or  1886.  In  this  case,  so 
great  were  the  patient's  sufferings  that  organic  brain  disease  was  diagnosed. 
The  severe  vomiting  and  the  horribly  putrid  breath  suggested  a  retention 
of  food  and  decomposition  of  the  same  in  the  digestive  tract.  Washing  out 
of  the  stomach  with  gavage  was  practised  on  alternate  days.  In  ten  days' 
time  all  pain  and  vomiting  had  ceased,  and  the  tongue  had  become  clean. 
After  several  months'  steady  treatment  the  patient  was  practically  cured, 
aside  from  an  atrophy  of  the  optic  nerve,  which  progressed  to  complete 
blindness. 

Headache  is  a  very  frequent  symptom  from  constipation.  This  point 
is  one  that  is  altogether  too  much  neglected  by  members  of  our  school. 
It  is  not  at  all  singular  that  the  retention  of  such  foul  substances  as  faecal 
masses  within  the  human  organism  any  longer  than  normal  should  cause 
trouble.  The  only  wonder  is  that  carelessness  in  attention  to  the  bowels 
does  not  occasion  more  difficulty  than  it  does. 

(//)  Toxic  Headaches. — Of  poisons  introduced  into  the  system  from 
without,  alcohol  is  the  one  that  most  frequently  produces  headache.  It 
does  this  not  only  by  its  effects  on  the  blood,  but  also  reflexly  by  first  ex- 
citing gastric  disorder. 

Other  poisons,  as  lead,  strychnine,  quinine,  and  the  narcotics,  opium, 
chloral,  etc.,  may  also  produce  chronic  headaches.  No  special  phenomena 
are  attached  to  the  pains  from  these  causes.  The  diagnosis  must  be  based 
on  a  knowledge  of  the  habits  of  the  patient,  together  with  a  study  of  the 
associated  symptoms. 

4.  Headaches  Reflex  from  Derangement  of  Adjacent  or  Dis- 
tant Organs. 

(a)  Ocular  Headache.— Ophthalmic  difficulty  is  a  very  frequent 
cause  of  chronic  headache.  The  affections  active  in  this  respect  are  errors 
in  refraction  and  insufficiencies  of  the  ocular  muscles.  The  former  are 
more  frequent  causes,  simply  because  they  are  the  more  common.  Certain 
forms  of  muscular  insufficiency  are  almost  certain  to  produce  headache. 
Astigmatism  is  the  most  frequent  and  active  refractive  error  in  the  produc- 
tion of  headache  ;  compound  hypermetropic  astigmatism  is  the  most  im- 
portant in  this  respect  ;  simple  myopia  is  the  least  likely  to  give  rise  to  such 
difficulty.  Of  the  muscular  insufficiencies,  hyperphoria  is  almost  certain  to 
produce  headache,  not  more  than  10  per  cent,  of  those  subject  to  it  escap- 
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ing.  The  degree  of  refractive  error  or  muscular  insufficiency  does  not  seem 
to  bear  a  definite  relation  to  the  severity  of  the  pains.  I  have  seen  long- 
lasting  headaches  radically  cured  by  the  correction  of  a  simple  hyperme- 
tropic astigmatism  of  0.25 D ;  and  I  have  seen  cases  with  a  comparatively 
high  degree  of  refractive  error  causing  only  visual  disturbance.  If  there  is 
any  rule,  it  is  to  find  the  headaches  in  persons  whose  acuity  of  vision  is 
normal,  and  in  whom  there  is  but  a  low  degree  of  ametropia.  The  same 
remarks  apply  to  muscular  insufficiencies.  If  there  is  a  high  grade  of 
weakness  the  patient  soon  learns  to  disregard  the  weakened  eye,  and  makes 
no  effort  to  overcome  the  difficult)^ 

The  pain  in  cases  of  errors  in  refraction  is  usually  found  in  the  frontal 
region  or  in  the  eyeballs.  That  from  muscular  insufficiency  is  located  gen- 
erally in  the  cervical  region  or  in  the  occiput.  The  pain  may  be  either 
dull  or  acute  ;  constant  or  paroxysmal  ;  or,  again,  it  may  partake  of  all  the 
characters  of  a  typical  migraine.  While  in  the  majority  of  cases  the  pain  is 
much  aggravated  by  the  use  of*  the  eyes,  still  cases  are  not  infrequent  in 
which  the  symptoms  do  not  offer  the  slightest  suggestion  that  the  eyes  are 
the  seat  of  the  difficulty.  Then  the  only  test  is  a  thorough  ophthalmic  ex- 
amination. 

Difficulties  in  diagnosis  are  presented  because  of  the  frequency  with 
which  these  headaches  occur  in  neurotic  subjects.  A  very  large  percentage 
of  mankind  is  ametropic,  and  yet  but  comparatively  few  of  these  suffer  in 
consequence.  It  seems  that  a  certain  amount  of  neurotic  constitution  must 
be  present.  Some  ametropic  patients  go  on  for  years  without  any  trouble 
whatever ;  and  then,  after  a  severe  illness  or  great  mental  or  nervous  strain, 
symptoms  appear.  Such  cases  require,  after  correction  of  the  refractive 
error,  most  careful  attention  to  the  condition  of  the  general  system.  In 
extreme  cases,  eye-strain  may  occasion  not  only  headache,  but  even  nausea, 
vomiting,  vertigo  and  insomnia. 

(/j)  Headaches  Dependent  upon  Disease  of  the  Nose  and  Naso* 
Pharynx.  ^ — ^  The  well -recognized  industry  of  the  oculist  has  made  the  ex- 
istence of  headaches  from  eye-strain  a  well -attested  feet  by  all  physicians. 
The  rhinologist  has  not  impressed  the  importance  of  his  domain  in  this 
respect  upon  the  profession.  This,  we  think,  is  unfortunate,  for  nasal 
headaches  are  not  uncommon,  and,  when  they  do  occur,  are  apt  to  escape 
recognition.  1  well  remember  my  first  case  of  this  character.  There  was 
well-marked  conjunctival  irritation  ;  so  I  corrected  the  patient's  refraction 
without  benefiting  him  in  the  least.  Because  of  a  nasal  obstruction,  I  ex- 
amined his  nose  and  found  a  polypus,  the  removal  of  which  made  a  radical 
cure  of  the  headache.  Not  only  may  headache  arise  from  nasal  disease, 
but  also  from  certain  affections  of  the  naso-phar>^nx,  as  enlargement  of  the 
pharyngeal  tonsils,  follicular  tonsillitis,  hypertrophied  tonsils,  and  obstruc- 
tion of  the  Eustachian  tubes.     Harrison  Allen  has   described  three  forms 
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of  nasal  head-pains — the  reflex,  the  neurotic,  and  the  inflammatory — as  fol- 
lows :  **  The  reflex  headache  is  almost  entirely  restricted  to  the  forehead, 
the  temple,  and  the  vertex.  By  drawing  the  index  finger  across  the  face 
from  the  middle  of  the  nose  to  the  temple,  and  thence,  in  some  cases,  to 
the  parietal  eminence,  the  patient  often  indicates  the  seat  of  the  pain.  In 
severe  attacks,  pain  sometimes  radiates  to  the  vertex,  and  even  to  the  nape 
of  the  neck,  and  then  often  nauseates  and  simulates  migraine.  Sometimes 
the  point  of  pain  is  narrowed  to  a  minute  focus  or  spot.  A  very  charac- 
teristic symptom  is  the  marked  increase  of  the  headache  upon  the  slightest 
exacerbation  of  the  catarrh.  A  diagnostic  symptom  is  tenderness  of  the 
inner  wall  of  the  orbit  when  pressed  upon  by  the  finger  ;  or  a  probe  passed 
into  the  nose  causes  an  immediate  access  of  pain  when  it  reaches  the  right 
middle  turbinated  bone."  The  disappearance  of  the  catarrhal  reflex  head- 
ache, when  the  nasal  catarrh  is  cured,  is  the  strongest  proof  of  its  nature. 
The  neurotic  nasal  headache  of  Prof  Harrison  Allen  comprises  cases  in 
which  highly  neurotic  individuals  complaiif  of  pain  in  the  throat,  the  ears, 
and  back  of  the  head,  or  even  in  the  pharynx,  or  of  various  distresses 
about  the  head,  as  a  result  of  a  moderate  degree  of  local  nasal  or  pharyngeal 
disease.  Dr.  Allen  further  says  that  he  has  never  seen  catarrhal  headache 
of  inflammatory  origin  except  in  acute  congestions  or  inflammations  of  the 
frontal  sinuses ;  the  pain  is  of  a  high  grade ;  is,  as  a  rule,  confined  to  one 
side,  and  subsides  after  the  local  application  of  leeches. 

(c)  Headache  from  Ear  Disease. — ^The  fact  that  chronic  aural  af- 
fections other  than  suppurative  may  occasion  headache  is  not  generally 
recognized  ;  yet  such  cases  do  sometimes  occur.  I  have  seen  one  such  in 
which  the  pain  was  of  a  dull  character,  more  or  less  constant,  and  situated 
just  above  the  affected  ear.  There  was  no  localized  soreness,  and,  other 
than  slight  hardness  of  hearing,  there  were  no  aural  symptoms.  According 
to  Dana,  middle-ear  disease  may  cause  temporal  and  occipital  pain. 

(d)  Headache  Reflex  from  Gastro-Intestinal  Disorder. — I  have 
already  stated  that  toxic  headaches  may  occur  in  connection  with  digestive 
disturbances.  The  same  is  true  as  regards  the  production  of  reflex  dis- 
turbances. 

(^')  Headache  Reflex  from  Disease  of  the  Sexual  Organs. — 
Disease  of  the  sexual  organs  in  both  sexes  may  occasion  headache.  In 
the  case  of  the  male,  the  difficulty  is  apt  to  be  neurasthenic ;  in  the  female, 
however,  it  is  a  true  reflex.  The  pains  in  the  latter  case  are  almost  invari- 
ably situated  in  the  vertex  or  in  the  occiput. 

5.  Neuropathic  Headaches. 

(r?)  Epileptic  headaches  are  often  spoken  of,  and  yet  I  doubt  if 
such,  aside  from  bein^^  an  occasional  sequel  of  convulsive  seizures  and  the 
.still  more  rare  occurrence  of  epileptic  migraine,  are  ever  seen.  Dana  de- 
scribes what  he  calls  an  epileptic  headache  by  saying  that  the  pains  are 
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usually  sharp  and  severe,  often  vertical  or  occipital,  but  not  dtfFused. 
He  says  nothing  about  the  circymstances  under  which  the  attacks  appear 
Gowers  refers  to  a  kind  of  headache  which  all  having  any  experience 
with  epilepsy  have  probably  observed,  coming  on  immediately  after  the 
patient  awakes  from  the  post-epileptic  sleep.  The  pain  is  general,  and 
lasts  for  several  hours  or  more,  tiare  describes  what  has  been  called 
epileptiform  migraine.  "  In  these  cases  there  is  flexion  of  the  fingers  of 
both  hands  and  numbness  of  the  feet,  with  violent  pain  in  the  head  of  a 
hemicranial  character  The  tongue  feels  too  large  for  the  mouth,  and 
speech  is  difficult.  When  writing  is  attempted  (for  consciousness  is  pre- 
served), although  words  are  ready  to  flow,  only  a  meaningless  scrawl  re- 
sults. The  eyesight  grows  dim,  and  pain  in  the  temples  increases  in  violence  ; 
these  symptoms  being  followed  by  vomiting  and  deep  sleep,  from  which 
the  patient  awakens  well.  As  the  attacks  go  on,  consciousness  becomes 
slightly  dimmed,  but  is  never  lost  until  the  disease  is  very  far  advanced/' 

(//)  Hysterical  headaches  characteristically  assume  the  form  known 
as  clavus,  in  which  the  pain  is  limited  strictly  to  one  spot  in  the  head, — a 
spot  that  may  almost  be  covered  by  the  tip  of  the  finger.  It  is  apt  to  be 
relieved,  if  not  entirely  driven  away,  by  excitement  or  matters  that  appeal 
strongly  to  the  patient's  interest. 

(<r)  Neurasthenic  headaches  are  met  with  in  persons  who  are 
**  run  down/*  The  pain  may  be  constant  or  deep-seated,  or  it  may  consist 
of  certain  indefinable  disagreeable  sensations.  It  is  greatly  increased  by 
mental  eflbrt.  Like  the  hysterical  headache,  it  may  disappear  almost  com- 
pletely under  excitement. 

Many  of  the  periodical  headaches  with  which  children  are  affected  are 
of  this  type,  and  are  due  almost  exclusively  to  the  persistency  with  which 
those  of  a  neurotic  type  are  forced  in  their  studies.  1  might  say  that  almost 
all  the  headaches  of  children  are  due  either  to  refractive  errors  or  to  over- 
taxation of  the  brain. 

(if)  Migraine;  Hemicrania.— In  hemicrania  or  migraine  we  have  a 
disease  which,  for  the  present,  must  be  regarded  as  a  pure  neurosis,  occur- 
ring independently  of  any  toxaemia  or  organic  lesion.  It  is  a  disease  of 
civilization,  and  attacks  especially  persons  of  neurotic  habit  or  inheritance. 
It  usually  begins  in  early  life,  and  exhibits  a  natural  tendency  to  improve 
or  disappear  at  or  about  middle  life.  Clinically,  it  is  manifested  by  parox- 
ysms of  headache,  associated  with  vaso-motor  and  visual  phenomena.  The 
inter-paroxysmal  period,  aside  from  the  evidences  of  tlie  neurotic  constitu- 
tion, is  one  of  good  health.  Usually  the  paroxysms  are  preceded  by  pro- 
dromata,  consisting  of  dull,  heavy  feeling,  drowsiness,  etc.  Visual  disturb- 
ances may  precede  the  pain.  They  consist  of  hemianopsia,  hemiopic  visual 
hallucinations,  or  dimness  of  vision,  or  scotomata.  Sometimes  vertigo  ap- 
pearSi  and  is  very  severe.     Along  with  the  visual  disturbances  there  may 

5* 


8o2  THE  NERVOUS  SYSTEM. 

be  disturbed  function  of  general  sensation,  as  evidenced  by  numbness  and 
tingling,  referred  to  various  portions  of  the  body.  It  may  happen  that  these 
latter  symptoms  are  followed  by  motor  weakness  of  the  affected  parts.  The 
mental  condition  is  variable — sometimes  normal,  sometimes  depressed, 
and  sometimes  excitable.  In  severe  cases,  stupor  on  the  one  extreme  and 
delirium  on  the  other  may  appear.  The  headache  itself  usually  follows 
closely  upon  the  above-described  sensory  symptoms.  The  pain  begins  on 
one  spot  or  one  side,  and  rapidly  spreads  until  it  may  involve  the  entire 
head.  More  than  that,  it  may  extend  into  the  neck  and  arms  in  very  severe 
cases.  It  is  of  agonizing  character,  being  described  by  the  patient  as 
sharp,  boring  or  throbbing.  It  may  begin  mildly  and  gradually  increase, 
or  it  may  be  intense  from  its  inception.  It  is  greatly  intensified  by  any  sen- 
sory impression.  The  attacks  are  very  prostrating,  and  the  weakness  may 
amount  to  almost  absolute  paralysis.  Vaso-motor  symptoms,  in  the  shape 
of  pallor  of  the  face,  retraction  of  the  eyes,  and  contraction  of  the  pupils, 
accompany  the  headache.  These  symptoms  may  be  succeeded  by  flushing 
of  the  face,  and  the  pupil  at  the  same  time  regains  its  normal  size.  There 
may  be  cedema  of  the  scalp  and  unilateral  sweating.  The  paroxysms  vary 
in  duration  from  five  or  six  hours  to  three  days,  and  recur  at  periods  rang- 
ing from  two  to  four  weeks. 

(e)  Essential  Headaches. — Occasionally  one  meets  with  patients 
who  are  subject  to  headache  of  such  a  character  and  under  such  circum- 
stances as  to  make  it  utterly  impossible  for  the  physician  to  determine  the 
cause.  Those  I  have  seen  have  mostly  been  such  as  to  make  me  believe 
that  they  were  maintained  by  attention.  Treatment  availed  nothing.  Even 
the  usual  palliatives  failed  to  palliate. 

Headaches  from  a  Topographical  Standpoint.— As  will  be  in- 
ferred  from  the  foregoing  pages,  the  situation  of  a  pain  in  the  head 
never  has  an  absolute  diagnostic  value.  Nevertheless,  certain  causes 
are  more  likely  than  others  to  produce  headaches  in  certain  localities ; 
hence  the  situation  of  the  pain  may  be  regarded  as  having  a  suggestive 
value. 

Frontal  Headaches  suggest 

H.KMIC  CAUSES. 

i.  The  anaemias,  primary  and  secondary, 
ii.  Toxaemia,  especially  lithaemia   and  uraemia.       (Hepatic 
and  renal  toxaemias.) 
Naso-pharyngeal. 

i.  Acute  and  chronic  catarrhal  rhinitis, 
ii.   Disease  of  the  frontal  sinus, 
ill.   Post-nasal  adenoids. 
Ocular. 

i.   Refractive  errors. 
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ii.  Presbyopia, 
ill.  Muscular  asthenopia, 
iv.  Glaucoma. 
V.  Iritis. 
Organic  disease. 

i.  Intracranial,  subject  to  conditions  already  specified, 
ii.  Periostitis. 
Occipital  Headache  suggests 

H.CMIC  CAUSES. 

i.  Toxaemia,  as  in  rheumatism,  syphilis,  renal  disease. 
Organic  disease. 

i.  Cerebellar  disease,  especially  tumor  and  abscess, 
ii.  Cerebro-spinal  fever, 
iii.   Lesions  of  the  basilar  meninges. 
Nervous. 

i.  Neurasthenia, 
ii.  Cervico-occipital  neuralgia. 
Reflex. 

i.  From  the  eyes,  muscular  insufficiencies, 
ii.  Naso-pharyngeal  diseases. 
Vertical  Headache  suggests 

Causes  for  the  most  part  functional  or  reflex,  including  anaemia, 
utero -ovarian  disease,  neurasthenia,  and  hysteria.  In  the  ma- 
jority of  cases  the  morbid  sensations  are  not  really  pain,  but 
paresthesias  of  various  kinds,  including  sensation  of  pressure, 
heat,  etc. 
Temporal  Headache  suggests 

i.  Rheumatism  or  myalgia. 
ii.  Disease  of  the  teeth. 
iii.  Ocular  disease,  including  refractive  errors,  glaucoma, 

etc. 
iv.  Inflammatory  affections  of  the  middle  ear. 

Pains  Involving  tlie  Fa<;e. 

The  affections  which  may  give  rise  to  pain  in  the  face  include 

a.  Disorders  of  the  teeth. 

b.  Facial  neuritis  (simple  neuralgia). 

c.  Tic  douloureux. 

d.  Disease  of  the  ears  (acute  otitis  media,  usually). 

e.  Disease  of  the  accessory  nasal  sinuses. 

(a)  Disorders  of  the  Teeth« — In  these  we  have  the  causes  of  at  least 
three-fourths  of  the  cases  of  so-called  facial  neuralgia.  While  the  import- 
ance of  the  teeth  as  a  cause  of  facial  pain  is  well  recognized,  the  subject  is 
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often  neglected  clinically  because  the  physician  is  usually  satisfied  to  con- 
fine his  examination  of  teeth  to  the  detection  of  cavities.  There  can  be 
no  greater  mistake  ;  for  pain  may  originate  in  diseased  pulp,  pyorrhoea  al- 
veolaris,  or,  indeed,  from  any  dental  disease.  We  are  also  liable  to  err  in 
supposing,  because  we  can  discover  no  symptoms  directly  referable  to  a 
diseased  tooth,  that  therefore  that  tooth  cannot  be  the  cause  of  the  neural- 
gic pain.  Dental  caries  may  give  rise  to  the  most  severe  neuralgia  without 
any  uncomfortable  sensation  at  the  site  of  the  offending  tooth.  This  neu- 
ralgia may  frequently  be  ameliorated,  or  even  temporarily  cured,  as  I  have 
several  times  observed,  without  treatment  being  directed  to  its  exciting  cause. 
Neuralgia  from  diseased  teeth  presents  no  characteristics  by  which  it  may 
be  distinguished  from  neuralgia  arising  from  other  causes.  It  may  invade 
any  of  the  branches  of  the  fifth  pair.  Its  location  does  not  always  bear 
,any  special  relation  to  the  location  of  the  diseased  tooth.  Nevertheless, 
when  the  pain  is  situated  in  the  eyeball,  which  is  not  frequently  the  case, 
the  offending  tooth  may  be  any  of  those  in  the  upper  jaw.  When  the  pain 
is  in  the  upper  part  of  the  head  or  in  the  temporal  region,  the  diseased 
tooth  is  generally  in  the  upper  jaw  and  in  the  back  part  of  the  mouth. 
When  the  pain  is  referred  to  the  ear,  we  look  to  the  posterior  teeth  in  the 
inferior  maxilla.  Gross  called  attention  to  a  form  of  neuralgia  occurring  in 
edentulous  jaws.  Wedl  believed  that  this  is  produced  by  the  formation  on 
the  filaments  of  the  torn  nerves  of  small  bodies  simulating  those  occasion- 
ally met  with  on  nerves  after  amputations.  Gross  himself  attributed  it  to 
pressure  on  the  minute  nerves,  resulting  from  the  deposition  of  osseous 
matter  within  the  canals.  It  will  occasionally  happen — rarely,  it  is  true,  but 
still  sufficiently  often  to  make  it  necessary  for  us  to  know  of  the  possibility 
of  such  an  occurrence — that  a  fang  which  is  the  cause  of  the  neuralgia  may 
become  covered  with  healthy  gum. 

{b)  Facial  Neuritis. — Cases  of  facial  neuralgia  arising  from  inflam- 
mation of  one  or  more  branches  of  the  trigeminus  may  be  brought  about 
by  exposure  to  cold,  especially  to  direct  draughts  of  cold  air  on  the  face. 
A  bilateral  neuralgia  of  chronic  duration  may  be  produced  by  diabetes 
neuritis,  though  rarely.     Some  cases  are  due  to  herpes  zoster. 

Aside  from  neuritis,  the  trunk  or  branches  of  the  trigeminus  may  be 
the  seat  of  accidental  lesions,  many  of  which  are  difficult,  if  not  impossible, 
of  diagnosis.  For  example,  severe  facial  neuralgia  may  be  produced  by 
thickening  of  the  bony  canals  through  which  the  nerve-branches  pass. 

(r)  Tic  Douloureux ;  Pothergiirs  Neuralgia;  Prosopalgia. — In 
tic  douloureux  we  have  an  affection  occurring  for  the  most  part  in  persons 
having  entered  the  degenerative  period  of  life.  Other  than  this,  we  know- 
nothing  concerning  its  etiology.  The  pains  are  of  a  sharp,  darting  char- 
acter, coming,  without  warning,  in  paroxysms  which  last  for  from  a  few 
seconds  to  a  few  minutes,  and  then  disappear  as  suddenly  as  they  came. 
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These  seizures  may  recur  every  few  minutes,  or  they  may  be  hours 
apart.  The  pain  is  usually  limited  to  one  of  the  branches  of  the  trigemi- 
nus. Later  other  branches  become  sympathetically  or  organically  affected. 
During  the  paroxysm  the  patient  puts  his  hand  to  the  affected  part  and 
exerts  great  pressure.  Indeed,  this  frequently-applied  pressure  is  often  the 
cause  of  local  changes  in  the  parts,  as  flattening  of  the  face  and  disappear- 
ance of  the  hair.  The  pain  may  be  associated  with  severe  local  tAvitchings, 
lachr>miation,  coryza,  or  salivation.  They  may  be  excited  by  any  move- 
ment or  slight  irritation  of  the  face. 

{d)  Diseases  of  the  Ear*— When  pain  occurs  in  or  about  the  ear,  it 
is  generally  symptomatic  of  some  inflammator}-  condition  in  the  middle  or 
external  ear*  These  inflammatory  troubles  are,  briefly,  acute  catarrhal  and 
acute  purulent  otitis  media,  and  circumscribed  and  difl'used  otitis  externa, 
and  periostitis  afTecting  the  external  auditory  canaL  In  the  first-named  of 
these  troubles — {icufe  catarrhal  otitis  media — the  pain  is  not  necessarily  of  a 
severe  character,  neither  is  it  always  constant.  It  is  usually  aggravated  at 
night.  Sometimes  the  pain  is  of  a  darting  character,  extending  from  the 
throat  into  the  ear,  and  \s  aggravated  during  the  acts  of  coughing,  sneezing, 
and  eructation.  In  actitc  purulent  otitis  media,  pain  of  the  most  severe 
character  is  often  one  of  the  earliest  symptoms.  It  is  usually  continuous. 
Sometimes  its  severity  is  so  great  as  to  produce  secondary  fever  and  brain 
symptoms.  It  is  relieved  only  when  vent  is  given  to  the  pent-up  discharges 
b>'  rupture  of  the  membrana  tympani.  Inflammation  of  the  external  ear 
is  characterized  by  pain,  with  marked  sensitiveness  to  touch  in  the  inflamed 
parts.  True  earache^  in  which  none  of  the  above-named  lesions  are  present, 
is  comparatively  rare,  and,  when  it  does  occur,  does  so  as  the  result  of  dis- 
ease of  the  teeth.     It  is  occasionally  met  with  in  children  during  dentition. 

Pain  in  the  ear  sometimes  occurs  as  the  result  of  irritation  in  the  dis- 
tribution of  the  second  and  third  cenical  nerves.  In  such  cases  the  pain 
is  situated  in  that  portion  of  the  pinna  supplied  by  the  posterior  auricular 
nerve,  namely,  the  posterior  and  lower  portions.  Hilton  records  a  case  of 
chronic  earache  dependent  upon  an  enlarged  gland  lying  close  to  the  sec- 
ond cervical  nerve* 

{e)  Pain  from  Accessory  Sinus  Disease,— The  diagnosis  of  these 
cases  depends  upon  the  subjective  symptoms,  and  not  upon  the  pain.  The 
reader  is  therefore  referred  to  the  chapter  devoted  to  nasal  symptoms  and 
conditions  (p,  322), 

Pain  in  the  Arms, 

Pain  in  the  arms  may  result  from 
I.  IntrA'Thoracic  Lesions. 

a.  Angina  pectoris. 

b.  Valvular  lesions,  especially  aortic. 
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c.  Mediastinal  tumors. 

d.  Acute  pleurisy. 

e.  Aneurysm  of  the  innominate  artery. 

2.  Spinal-Cord  Lesions. 

a.  Cervical  hypertrophic  meningitis. 

b.  Meningitis  involving  the  cervical  portion  of  the  cord. 

c.  Locomotor  ataxia. 

d.  Tumors  of  the  cervical  cord. 

e.  Morvan's  disease  (syringomyelia). 

f.  Vertebral  disease. 

3.  Local  Nerve-Lesions. 

a.  Cervico-brachial  neuralgia. 

b.  Brachial  neuritis. 

c.  Digital  neuralgia. 

d.  Raynaud's  disease. 

4.  Reflex  Pains. 

a.  Disease  of  the  liver. 

b.  Atony  of  the  stomach. 

c.  Disease  of  the  spleen. 

d.  Dental  caries. 

I.  Intra-Thoracic  Lesions.— (/;)  and  {b)  Angina  Pectoris  and 
Valvular  Lesions. — The  pains  resulting  from  angina  pectoris  and  other 
heart  lesions  were  studied  in  the  chapter  on  The  Heart.  (  Vide  p.  432.)  For 
the  present,  the  relation  between  these  lesions  and  brachial  and  shoulder 
pains  only  will  be  considered.  While  the  pains  of  the  arms  in  angina  pec- 
toris and  some  other  heart  lesions  are  ofttimes  atrocious,  they  may  occa- 
sion but  a  moderate  degree  of  suffering  in  others.  The  left  arm  is  involved 
in  the  vast  majority  of  instances.  Sometimes  the  right  arm  is  affected 
alone  ;  and  occasionally  the  pain  involves  both  arms.  The  paroxysms  are 
always  associated  with  well-marked  clinical  phenomena  indicative  of  the 
cardiac  origin  of  the  attack,  especially  with  praecordial  pain  and  anguish. 

(r)  Mediastinal  Tumors. — Pain  cannot  be  regarded  as  an  important 
diagnostic  symptom  of  mediastinal  disease,  because  of  the  frequency  with 
which  it  is  absent  until  the  terminal  stages  of  the  affection.  Nevertheless, 
in  many  instances  it  is  present,  and  is  of  agonizing  severity.  It  has  no 
settled  location,  as  must  be  evident  from  the  great  variations  possible  in 
the  site  of  the  primary  lesion.  Sometimes,  and  this  is  the  usual  rule,  it 
consists  of  a  sense  of  uneasiness,  discomfort,  irritation,  tightness,  or  oppres- 
sion. Sometimes  the  original  growth  produces  no  pain,  but  secondary  in- 
volvement of  the  lymphatic  glands  and  other  intra-thoracic  structures  leads 
to  direct  lesion  of  nerve-trunks  or  their  branches.  When  the  nerves  are 
involved,  the  pains  become  of  a  shooting  or  lancinating  type.  While  in- 
volving the  chest-walls  principally,  it  may  extend  into  the  neck  ;  and,  again, 
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it  may  involve  the  brachial  plexus,  resulting  in  severe  pain  in  the  arms,  with 
tingling  and  numbness  extending  even  to  the  fingers, 

(f/)  Acuta  Plenriay* — With  ver>'  few  exceptions,  the  pains  of  pleurisy 
are  limited  to  the  chest.  Sometimes,  however,  they  radiate  thence,  and  the 
corresponding  arm  may  constitute  a  part  to  be  thus  favored. 

(e)  Aneurysm  of  the  Innonnnate  Artery.— Aiieur}^sm  of  this  vessel 
without  involvement  of  the  aortic  arch  is  rare.  In  any  case,  however,  it 
produces  the  well-known  physical  signs  of  aneurysm,  as  tumor,  pulsation, 
and  murmur.  Pain  is  a  prominent  feature.  It  is  not  only  local,  but  it  ex- 
tends up  the  right  side  of  the  neck  and  down  the  right  arm,  and  is  associ- 
ated with  numbness. 

2.  Spinal-Oord  Lesione^^Vi)  Cervical  Hypertrophic  Meningi- 
tis,— The  pain  in  these  cases  ciosely  simulates  that  of  tumor  occupying  the 
same  level  in  the  cord.  The  symptoms  are  dependent  upon  a  hypertro- 
phic inflammation.  The  lesion  must  necessarily  have  some  considerable 
vertical  extent.  Pain  is  a  prominent  symptom  from  the  very  beginning, 
and  is  nearly  always  bilateral.  Later,  motor  phenomena  are  manifested, 
and  consist  of  paralysis  with  atrophy  in  the  arms,  and  without  atrophy  in 
the  legs*     The  sensor>'  function  of  the  arms  is  early  aflfected. 

(^)  MeningitiB  Involving  the  Cervical  Portion  of  the  Cord.— 
The  prominent  sensory  symptom  of  meningitis  involving  any  portion  of  the 
cord  is  reflex  pains.  When,  from  any  cause,  the  meninges  in  the  cervical 
region  are  involved  as  part  or  whole  of  the  lesion,  pains  are  thus  manifested 
in  the  arms. 

(r)  Locomotor  Ataxia.— The  characteristic  shooting  pains  of  ataxia 
are  not  uncommonly  observed  in  the  arms,  though  not  usually  until  they 
have  existed  for  a  long  time  in  the  legs,  or  until  the  classical  symptoms 
have  become  prominent.  Hence  their  diagnosis  should  never  present  any 
diflficulties. 

(d)  Tumors  of  the  Cervical  Portion  of  the  Spinal  Cord.— The 
symptoms  closely  simulate  those  of  h>'pertrophic  meningitis  involving  the 
same  level,  the  more  so  as  the  growth  approaches  the  closer  to  the  men- 
inges. Usually  pain  does  not  appear  at  first,  nor  is  it  as  strictly  bilateral  as 
in  hypertrophic  meningitis.  Later,  however,  it  presents  all  the  severity  and 
extensive  distribution  of  the  other  disease.  The  same  type  of  paralysis, — 
with  atrophy  in  the  arms,  without  atrophy  in  the  legs,^ — may  prevail  later. 
But  this  similarity  is  not  likely  to  become  a  troublesome  factor  in  differentiat- 
ing, for  cases  of  tumor  are  likely  to  terminate  fatally  by  reason  of  involving 
important  rcspirator>"  centres  before  these  symptoms  are  brought  about. 

Inasmuch  as  the  majority  of  cases  of  spinal-cord  tumor  are  second- 
ary to  malignant  growths  elsewhere,  the  history  of  the  case,  taken  in  con- 
junction with  the  obstinacy  of  the  pain  to  treatment,  affords  important  in- 
formation in  establishing  the  diagnosis. 
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(e)  Morvan's  Disease  (Syringomyelia).— Pain  is  an  uncommon 
feature  of  Morvan's  disease.  When  present,  it  is  in  the  first  portion  of  its 
course  only  ;  for  later,  when  the  whitlows  appear,  painlessness  of  the  lesions 
constitutes  the  characteristic  symptom  upon  which  its  diagnosis  is  based. 
The  special  symptoms  of  the  disease  are  weakness  and  muscular  wasting 
in  the  hands,  loss  of  all  forms  of  sensation,  and  painless  whitlows  on  the 
fingers,  with  recurring  deep  ulcerations.  Exceptionally,  the  whitlows  pre- 
cede the  anaesthesia,  in  which  case  the  lesions  are  painful,  and  continue  so 
until  sensation  is  destroyed. 

(/)  Vertebral  Caries. — The  pain  in  this  condition  is  due  to  the 
irritation  of  the  nerve-roots  and  meninges  at  the  level  of  the  diseased 
vertebrae. 

3.  Local  Nerve-Lesions.— (^)  Oervico-Brachial  Neuralgia. — 
The  nerves  involved  are  the  four  lower  cervical  and  the  first  dorsal.  The 
areas  of  maximum  intensity  of  pain  are  usually  in  the  distribution  of  the 
ulnar  nerve,  and  in  the  axilla  and  shoulder.  Many  conditions  have  un- 
doubtedly been  included  under  the  designation  of  cervico-brachial  neural- 
gia. For  example,  we  find  one  that  is  really  an  occupation  neurosis,  in 
which  the  suffering  is  excited  or  aggravated  by  special  movements,  as  in 
writing,  and  playing  on  the  violin  or  piano.  Sometimes  the  pain  radiates  into 
the  chest,  and  thus  becomes  suggestive  of  the  presence  of  angina  pectoris. 
Some  cases  seem  to  originate  in  blows  upon  the  shoulder.  Caries  of  the 
teeth  is  an  alleged  cause.  Hysteria  and  neurasthenia  have  been  utilized  in 
the  explanation  of  still  others  ;  though,  in  these,  careful  examination  usually 
demonstrates  that  the  patient,  instead  of  suffering  from  actual  pain,  has  dis- 
tressing sensations.  Gout,  rheumatism,  anaemia  and  the  neuropathic  con- 
stitution have  been  productive  of  some  cases. 

{d)  Brachial  Neuritis. — As  a  primary  affection,  this  occurs  almost 
exclusively  in  persons  of  the  gouty  diathesis,  especially  in  females  who 
have  passed  the  age  of  fifty.  The  prominent  symptomatic  feature  is  pain 
in  the  arm,  associated  with  exquisite  sensitiveness  of  the  parts  to  motion  or 
any  manipulation.  The  pain  usually  follows  the  course  of  the  nerves  of 
the  arm,  but  may  be  quite  diffused.  When  the  attack  is  a  mild  one,  the 
pain,  instead  of  being  continuous,  is  diffused.  Motor  symptoms  are  usually- 
absent.  The  principal  diagnostic  difficulty  is  encountered  when  the  affec- 
tion involves  the  left  arm  ;  in  which  case  the  pain  may  be  reflected  to  the 
chest,  giving  rise  to  suspicions  of  angina  pectoris, — suspicions  which  are 
strengthened  by  the  presence  of  disturbed  cardiac  action.  The  prognosis 
is  usually  good,  but  the  disease  runs  an  obstinate  course. 

(r)  Digital  Neuralgia. — This  is  a  rare  affection,  usually  resulting 
from  traumatism.     It  sometimes  occurs  as  a  reflex  symptom. 

(d)  Raynaud's  Disease. — The  pain  in  Raynaud's  disease  is  usually 
due  to  a  local  neuritis,  which,  howev^er,  is  not  a  primary  lesion  of  that  dis- 
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order.  It  is  now  believed  that  Raynaud  s  disease  is  dependent  upon  vaso- 
motor disturbance  in  the  affected  parts.  It  is  manifested  clinically  by  local 
ansemia,  local  congestions,  and  in  extreme  cases  by  local  gangrene.  Its 
etiology  is  practically  unknown.  The  symptoms  are  rapid  in  their  ap- 
pearance, and  consist  of  both  local  and  constitutional  phenomena,  the 
former  being  the  only  ones  present  in  the  great  majority  of  cases.  They 
are  best  studied  by  describing  them  under  three  stages,  namely,  (i)  local 
syncope  (2)  local  asphyxia,  and  (3)  local  gangrene.  The  first  stage  is 
suddenly  ushered  in  with  numbness  and  various  morbid  sensations  in  the 
extremities,  especially  in  the  fingers  and  toes,  and  often  attended  with  pain. 
Objectively  the  affected  parts  are  found  to  be  pale,  bloodless,  cold  and 
shrunken.  Perspiration  may  be  either  excessive  or  absent.  The  affected 
parts  are  stiff,  and  more  or  less  immovable.  This  stage  of  local  syncope 
may  last  from  a  few  minutes  to  several  days.  It  may  constitute  the  entire 
seizure,  or  it  may  merge  into  the  second  stage,  that  of  local  asphyxia.  In 
the  latter  case,  the  spasm  of  the  vessels  is  succeeded  by  relaxation,  and 
there  immediately  occurs  an  intense  local  engorgement.  These  vascular 
changes  do  not  occur  alike  in  all  the  affected  parts.  It  is  not  unusual  to 
note  symcope  in  one  finger,  while  its  neighbor  is  in  a  state  of  asphyxia. 

The  stage  of  asphyxia  may  occur  as  the  primary,  and,  indeed,  the  only 
one  of  Raynaud's  disease.  The  affected  parts  assume  a  livid  or  cyanosed 
appearance.  The  tissues  are  sw'oUen,  and  the  surrounding  parts  become 
cedematous.  Pain  arises  from  the  local  tension,  and  may  be  quite  severe. 
Pressure  of  the  finger  on  the  congested  portions  causes  local  pallor.  When 
pressure  is  removed  the  color  returns  more  or  less  rapidly  according  to  the 
condition  of  the  capillary  circulation.  The  stage  of  asphyxia,  if  sufficiently 
prolonged,  terminates  in  gangrene. 

The  necrotic  change  is  first  manifested,  as  a  rule,  by  the  formation  of 
blebs.  Sometimes,  however,  the  affected  parts  simply  shrivel  and  become 
black  ;  a  line  of  demarcation  forms,  and  the  dead  tissue  is  cast  off.  In  this 
way  the  entire  terminal  phalanx,  and  even  a  hand  or  a  foot,  may  be  lost. 
Usually  the  necrosis  is  but  superficial,  involving  only  the  skin  and  the  im- 
mediately subjacent  connective  tissue.  As  soon  as  the  slough  is  cast  off, 
granulation  takes  place.  The  parts  generally  affected  are  the  bulbs  of  the 
fingers  and  toes,  the  tips  of  the  ears  and  nose.  A  noteworthy  characteristic 
occurring  in  any  situation  is  their  symmetry.  The  duration  of  the  gangre- 
nous stage  of  Raynaud's  disease  is  indefinite. 

4.  Reflex  Fains.^ — Atony  of  the  stomach  and  disease  of  the  liver  are 
liable  to  produce  pain  referred  to  the  right  shoulder.  In  the  case  of  splenic 
disorder,  the  pain  is  referred  to  the  left  arm  and  shoulder.  When  dental 
caries  produces  pain  in  the  arms,  there  is  usually  associated  suffering  In  the 
neck  and  shoulder  on  the  corresponding  side. 

Pains  in  the  Hands.^ln  the  majority  of  cases  pains  in  the  hands 
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are  dependent  upon  gout  or  rheumatism,  evidence  of  which  is  found  in 
deformities  of  the  joints,  especially  in  arthritis  defonnans.  Sometimes  they 
are  the  only  clinical  evidence  of  mild  professional  neuroses,  especially 
writers'  cramp.  Sometimes  pain  in  some  particular  portion  of  the  hand,  as 
in  the  thumb,  is  due  to  tenosynovitis. 

Pains  in  the  Lower  Extremities. 

Pains  in  the  lower  extremities  include  the  following : 

1.  Intra-abdominal  and  Intra-pelvic  Lesions. 

a.  Constipation. 

b.  Pregnancy. 

c.  Pelvic  tumors. 

d.  Abdominal  aneurysm. 

e.  Metritis. 

f  Salpingitis. 

2.  Spinal-Cord  Lesions. 

a.  Meningitis. 

b.  Locomotor  ataxia. 

c.  Tumor  of  the  cord. 

d.  Disease  of  the  vertebrae. 

e.  Friedreich's  disease. 

3.  Local  Nerve-Lesions. 

a.  Neuritis. 

b.  Neuroma. 

4.  General  Constitutional  Diseases. 

a.  Scorbutus. 

b.  Rachitis. 

c.  Leucocythaemia. 

5.  Vascular  Conditions. 

a.  Phlebitis  (phlegmasia  alba  dolens). 

b.  Erythromelalgia. 

c.  Intermittent  claudication  or  angina  cruris. 

6.  Local  Tissue-Changes. 

a.  Rheumatism. 

b.  Gout. 

c.  Osteomyelitis. 

d.  Periostitis. 

e.  Growing  pains. 

Pains  in  the  feet  may  be  due  to 

a.  Corns  and  bunions. 

b.  Flat-foot. 

c.  Gout. 

d.  Improperly-constructed  or  ill-fitting  foot-wear. 
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e.  Metatarsalgia. 

f.  Tarsalgia. 

g.   Rheumatism. 

h.  Bone-lesions. 
Inasmuch   as  the  special   features   characterizing   the  various  lesions 
above  tabulated  have  been  previously  described  when  speaking  of  pains  in 
the  arms,  I  shall  not  review  the  subject  as  thoroughly  as  I  would  were  the 
case  otherwise. 

1 .  Intra- Abdominal  and  Intra-Pelvic  Lesions. — ^The  most  severe 
pains  in  the  legs  arising  from  abdominal  and  pelvic  lesions  are  due  to  the 
pressure  of  tumors  and  abscesses,  and  are  especially  liable  to  appear  in 
the  course  of  the  sciatic  nerve.  Pressure,  however,  is  not  the  only  factor, 
for  many  times  an  extensive  neuritis  is  set  up,  and  this  adds  to  the  intensity  of 
the  suffering.  Constipation  l>econies  a  source  of  suffering  only  in  extreme 
cases.  It  acts  generally  by  producing  a  toxarmia.  in  which  case  the  pains 
are  mild  in  degree.  Sometimes,  however,  the  accumulation  of  faeces  in  the 
sigmoid  flexure  is  so  great  as  to  exert  pressure  upon  the  sciatic  nerve,  pro- 
ducing left-sided  sciatica.  When  uterine  diseases  produce  leg-pains,  there 
is  nearly  always  associated  paroxysms  of  abdominal  and  pelvic  pain,  of 
which  the  suffering  in  the  extremities  is  a  prolongation. 

2.  Spinal-Cord  Lesions. — There  is  nothing  concerning  the  spinal 
pains  in  the  lower  extremities  that  has  not  already  been  said  when  speaking 
of  pains  in  the  arms,  excepting  that  such  pains  are  more  frequently  ob* 
served  in  the  legs,  and  are  of  far  greater  severit>^  Especially  does  this 
refer  to  the  peripheral  pains  of  meningitis  and  locomotor  ataxia. 

3.  Local  Nerve-Lesions. — Of  the  special  varieties  of  neuritis  in- 
volving the  lower  extremities,  two  claim  especial  attention  because  of  their 
fifequency,  namely,  sciatica  and  anterior  crural  neuritis.  Sciatica  is  unques- 
tionably the  more  important  of  these,  not  only  because  of  its  frequency, 
but  on  account  of  the  suffering  it  occasions.  While  usually  referred  to  as 
a  form  of  neuralgia,  sciatica  is  in  nearly  all  instances  dependent  upon  an 
inflammation,  rheumatic  or  gouty  in  origin,  of  the  sciatic  nerve*  It  occurs 
more  frequently  in  males,  because  they  are  the  more  exposed  to  the  excit- 
ing causes  of  the  disease.  It  very  rarely  attacks  any  but  adults.  Some 
cases  are  produced  by  pressure  due  to  faulty  position.  Constitutional  causes, 
as  the  rheumatic  and  gouty  diatheses  and  syphilis,  are  also  important. 
The  principal  exciting  causes  include  exposure  to  cold,  mechanical  injuries, 
and  muscular  exertion.  Double  sciatica  is  nearly  always  due  to  a  consti- 
tutional poison,  generally  to  diabetes.  The  principal  symptom  of  sciatica 
is  pain  in  the  area  of  distribution  of  the  sciatic  ner\'e,  extending  ofttimes 
into  its  ultimate  branches.  This  pain  is  aggravated  by  pressure  over  the 
nerve  and  by  all  movements  which  place  any  unusual  tension  upon  it  The 
character  of  the  pain  varies  in  different  cases,  or  even  in  the  same  case,  from 
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time  to  time.  It  may  be  dull  or  sharp,  tearing,  burning,  or  boring.  It  is 
nearly  always  worse  at  night.  It  is  quite  frequently  associated  with  a  va- 
riety of  morbid  sensations,  these  including  numbness  and  tingling  in  the 
area  supplied  by  the  sciatic  nerve.  Motor  symptoms  are  of  two  classes. 
One — and  that  most  frequently  encountered — is  due  to  the  increase  of  pain 
excited  by  any  motion.  To  relieve  tension  on  the  inflamed  nerve,  the  pa- 
tient walks  with  flexed  knee.  The  second  class  is  the  result  of  weakness 
or  actual  paralysis  of  the  muscles  to  which  the  sciatic  nerve  and  its  branches 
are  distributed.  These  latter  are  usually  limited  to  severe  cases.  Then 
the  muscles  are  apt  to  be  atrophied  and  flabby. 

There  are  many  conditions  which  have  been  diagnosed  as  sciatica,  r.^., 
hip-joint  disease,  disease  of  the  spinal  cord,  and  muscular  pains  in  the  legs  ; 
but  it  seems  to  me  that  even  ordinary  care  should  protect  from  such  errors. 
The  chief  difficulty  is  found  in  the  differentiation  of  primary  from  secondary- 
cases.  The  persistence  and  agonizing  severity  of  the  pain  is  usually  the 
first  indication  of  some  serious  trouble  hitherto  unsuspected.  Possibly  the 
association  of  constitutional  disturbance,  as  high  fever,  may  suggest  the 
possibility  of  the  presence  of  some  other  inflammatory  condition.  The 
recognition  of  the  cause  of  a  secondary  sciatica  can  only  be  made  by  thor- 
ough physical  examination  of  the  pelvic  organs  through  the  rectum  or  va- 
gina, or  both,  and  by  bimanual  palpation.  A  diagnosis  of  sciatic  neuritis  is 
only  admissible  when  a  careful  survey  of  the  totality  of  the  symptoms  en- 
ables us  to  exclude  disease  in  all  other  situations. 

Neuralgia  of  the  Anterior  Oniral  Nerve  is  rare  as  an  idiopathic 
affection.  It  is  usually  symptomatic  of  morbid  growths  abput  the  spine,  or 
within  the  abdomen.  It  is  sometimes  due  to  neuritis  starting  in  the  sciatic 
nerve  and  extending  to  the  lumbar  plexus  through  the  lumbo-sacral  cord. 
The  pain  occupies  the  area  above  mentioned  as  being  anaesthetic,  but  it  is 
especially  severe  along  the  course  of  the  nerve.  The  anterior  crural  nerve 
may  be  involved  by  injuries,  psoas  abscess,  hip-joint  dislocation,  and  disease 
of  the  vertebra. 

4.  General  Constitutional  Diseases. — (a)  Scorbutus. — While 
pain  is  not  one  of  the  diagnostic  symptoms  of  scurvy,  it  is  nevertheless  one 
which  may  very  prominently  call  attention  to  the  fact  that  the  patient  is  not 
in  good  health.  Especially  does  this  remark  apply  to  infantile  scurvy,  or 
Barloivs  disease.  It  occurs  mostly  in  the  thigh,  and  is  due  to  sub-perios- 
teal  extravasations  of  blood.  The  lesions  start  near  the  epiphyses  and 
spread  thence.  The  resultant  swelling  has  been  described  as  spindle-, 
shaped.  Minor  degrees  of  severity  may  produce  the  pains  in  association 
with  but  slight  objective  local  changes.  The  diagnosis  is  based  upon  the 
ordinary  symptoms  of  scurvy,  the  swollen  and  spongy  gums  bleeding  on 
slight  manipulation,  and  the  history  of  the  case. 

{p)  Rachitis. — This  disease   is   associated   with   a  general   soreness, 
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which  caoses  the  child  to  suffer  from  any  unusual  manipulation  or  pressure. 
The  pains  are  especially  prominent  over  the  epiphyses  and  in  the  legs. 
They  not  infrequently  constitute  an  important  reason  for  forcing  the  patient 
to  remain  muscularly  inactive,  thus  leading  to  the  impression  that  the  pa* 
tient  is  paralyzed  {rin/nHc  psattio-parap/cg^ia). 

{c)  Leucocythsemia. — Pains  of  a  dull  or  boring  character  are  some* 
times  observed  in  the  tibiae  in  leucocythsemia,  and  suggest  that  the  bone- 
marrow  is  involved. 

5. Vascular  Conditions.— (^i  Phlebitis;  Phlegmasia  Alba  Do- 
lens. — The  pain  in  phlebitis  is  always  aggravated  by  pressure,  and  is  dis- 
tributed along  the  course  of  the  affected  vessel,  though  more  or  less  diffuse 
soreness  is  also  present.  The  diagnosis,  however,  is  based  upon  the  asso- 
ciated symptoms,  which  include  those  of  inOammation  and  venous  obstruc- 
tion. The  affected  limb  is  swollen  and  turgescent.  The  aftected  vein  may 
show  itself  to  inspection  or  palpation  as  a  knotted  cord.  The  surrounding 
tissues  are  brawny  from  infiltration,  and  the  entire  extremity  is  more  or  less 
tedematous.  When  the  latter  condition  is  at  all  marked,  the  inflamed  con- 
dition of  the  vein  is  unrecognizable.  Fever,  usually  pursuing  a  septic  type, 
is  present.  The  presence  of  an  etiological  factor  capable  of  producing 
phlebitis  constitutes  an  important  point  in  making  the  diagnosis.  These 
causes  include  typhoid  fever,  puerperal  infection,  influenza,  diseases  of  the 
heart,  and  pulmonary  tuberculosis. 

{i?)  Erythromelalg'ia, — This  is  an  affection  the  character  of  which  is 
not  as  y^t  understood,  and  which  was  first  described  by  Mitchell  in  1872. 
It  consists  of  severe  pains  in  the  extremities,  accompanied  by  congestion  of 
the  affected  part.  It  has  been  variously  attributed  to  spinal,  vaso-motor 
and  neuritic  changes,  the  probabilities  in  our  present  light  being  in  favor  of 
its  peripheral  origin.  The  majority  of  cases  occur  in  men.  The  conges- 
tion of  the  painful  part  does  not  appear  until  it  is  made  to  hang  down,  when 
it  at  once  assimies  a  rose-red  color  The  arteries  of  the  part  throb  vio- 
lently, and  then  the  color  becomes  darker  and  darker,  until  it  is  finally  of  a 
purple  tint.  The  pain  is  always  aggravated  at  such  times.  In  bad  cases  it 
may  be  constant ;  in  mild  ones  it  is  only  present  when  the  part  is  depend- 
ent It  is  worse  in  summer  and  better  in  winter.  In  some  cases  it  pre- 
vents walking  entirely.  There  is  no  diminution  of  sensation.  The  prog- 
nosis of  the  disease  is  unfavorable.  According  to  Mitchell,  bad  cases  do 
not  recover.  The  only  treatment  that  seems  to  be  efficient  is  e.xsection  of 
the  nerves  going  to  the  foot.  This  can  be  done  without  much  detriment 
to  the  patient,  for  they  subsenx  unimportant  motor  functions. 

(r)  Intermittent  Claudication ;  Angina  Cruris.— '^rAyW^ii/i^w  />/- 
tirmiihnte  "  was  the  name  given  this  disease  by  Charcot  when  he  first  de- 
scribed it  in  1 858.  Notwithstanding  its  importance  and  comparative  fre- 
quency, it  does  not  seem  to  have  called  forth  much  attention  until  recently^ 
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when  it  was  thoroughly  investigated  by  Walton,  of  Boston,  and  its  cause 
determined  to  be  obstruction  of  the  arteries  of  the  lower  extremities. 
Typical  cases  are  characterized  by  more  or  less  frequent  paroxysms  of  pain 
in  the  leg,  involving  generally  the  calves.  Usually,  the  patioit  is  attacked 
while  standing  or  walking,  but  the  pain  may  come  on  while  he  is  lyin^ 
down.  Walton  compares  the  pain  in  its  severity  to  painful  tic.  In  milder 
cases,  the  patient  describes  his  pains  as  cramps.  Most  examples  of  the  dis- 
ease seem  to  go  undiagnosed,  being  designated  by  physicians  as  sciatica, 
cramps,  pains  of  flat-foot,  hysteria,  or  the  result  of  internal  varicose  veins. 
Walton's  investigations  have  demonstrated  that  the  disease  is  due  to  vas- 
cular occlusion,  and  that  careful  examination  shows  that  the  dorsalis  pedis 
or  posterior  tibial  arteries,  or  all  of  these  vessels,  are  pulseless,  or  nearly  so. 

6.  Local  Tissue-Changes.— (^)  Rheumatism. — The  general  fea- 
tures of  rheumatic  pains  are  found  in  all  the  disorders  resulting  from  the 
rheumatic  diathesis.  In  a  measure,  there  is  a  tendency  to  shift  from  one 
part  to  another ;  but,  while  the  disease  remains  located  in  one  particular 
portion  of  the  body,  the  pain  is  a  steady,  fixed  one.  It  is  associated  with 
more  or  less  tenderness  upon  pressure,  and  is  aggravated  by  motion. 
Sometimes,  after  moving  about  for  awhile,  the  parts  become  more  supple, 
and  the  pain  disappears. 

Rheumatic  pains  resemble  very  closely  those  arising  from  sprain  or 
other  joint  traumatism.  Frequentiy  the  injury  in  these  cases  is  so  slight 
as  to  make  it  probable  that  the  disproportionately  great  suffering  is  due  to 
the  awakening  of  dormant  rheumatic  disease.  In  acute  articular,  and 
sometimes  in  other  varieties  of  rheumatism,  joint  changes  will  be  evident, 
and  establish  the  diagnosis. 

As  a  rule,  rheumatic  pains  are  of  gradual  onset.  Exceptions  to  this 
sometimes  occur,  and  if  the  patient  happens  to  be  performing  some  labor 
at  the  time,  the  mistake  of  attributing  the  pain  to  a  sprain  is  made. 

The  general  tendency  of  rheumatic  pains  to  aggravation  during  damp 
or  cold  weather  should  not  be  constituted  a  diagnostic  symptom,  for  other 
pains  exhibit  the  same  modality,  though  not  to  the  same  characteristic 
degree. 

(b)  Gout. — The  special  locality  for  the  gout-pain  is  in  the  ball  of  one 
or  both  great  toes,  and  it  is  associated  at  some  time  in  its  course  with  heat, 
redness,  and  swelling  of  those  parts.  In  typical  gout  the  nature  of  the  ill- 
ness is  readily  recognized.  But  in  persons  who  have  had  numerous  attacks, 
or  in  those  who  have  suffered  for  a  prolonged  period,  there  will  occur 
pains  which,  notwithstanding  the  absence  of  the  associated  symptoms, 
must  nevertheless  be  recognized  as  of  gouty  origin.  Very  often  they  are 
premonitory  of  a  fresh  paroxysm  of  the  original  disease.  Sometimes  they 
come  and  go  without  any  symptomatic  evidences  of  gout.  Under  the 
circumstances  last  named  they  partake  of  the  nature  of  neuralgia  or  neu- 
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rids,  generally  in  the  areas  supplied  by  the  sciatic  ner\'e.  The  diagnosis  of 
such  cases  can  never  be  a  matter  of  certaint>'  until  treatment  directed  to 
the  amelioration  or  cure  of  the  gouty  habit  has  been  tried.  Until  then, 
it  is  a  matter  of  mere  inference  based  upon  the  previous  history  of  the 
case. 

(e)  Osteomyelitis. — Osteomyelitis  presents  the  clinical  phenomena 
of  a  high  grade  of  local  inflammation  with  the  constitutional  manifestations 
of  septic  infection.  Locally,  we  find  most  agonizing  pain  and  great  swell- 
ing. Associated  with  these  are  chilly  high  fever,  delirium,  and  prostration. 
Milder  cases  resemble  acute  articular  rheumatism  in  their  symptoms.  In 
the  latter  case  the  larger  joints  are  usually  involved,  and  the  osteomyelitis 
is  always  multiple.  Traumatism  with  infection  is  always  readily  traceable 
as  the  cause.  The  severe  cases  offer  an  unfavorable  prognosis,  death  result- 
ing in  the  course  of  a  few  days.  Mild  ones  undergo  resolution,  the  parts 
finally  assuming  their  normal  integrity. 

(d )  Periostitis. — Periostitis  does  not  present  the  severe  constitutional 
and  local  symptoms  of  osteomyelitis.  The  pain  may  be  either  dull  or 
acute.  Swelling  is  moderate,  as  are  also  the  constitutional  disturbances. 
The  etiological  factors  present  greater  varieties  than  in  the  preceding  (oste- 
omyelitis), including  not  only  pyogenic  infection,  but  also  syphilis  and 
tuberculosis. 

(e)  Growing  Pains. — The  so-called  **  growing-pains  "  of  children 
are  now^  generally  regarded  as  a  muscular  expression  of  mild  rheumatism. 
In  evidence  of  this  is  alleged  the  occurrence  of  chorea  and  cardiac  lesions 
in  many  patients  who  have  presented  this  symptom  in  the  past,  and  the 
aggravation  of  such  pains  during  damp  weather.  However  this  may  be. 
there  can  be  no  doubt  of  the  fact  that  the  '*  growing  pain  "  is  not  always 
explainable  as  rheumatic. 

Pains  in  tlie  Feet,— The  diagnosis  of  foot-pain  dependent  upon  corns 
and  bunions  is  as  easy  as  these  lesions  are  evident.  Fiat-fooi  is  responsible 
for  severe  pains  of  the  feet  which  are  too  often  attributed  to  rheumatism. 
These  cases  are  associated  with  more  or  less  spasm  of  muscles,  produced 
by  a  dropping  of  the  arch  of  the  foot  Walking  is  verj^  painful,  and  there 
is  abduction  of  the  foot,  witli  subluxation  of  the  head  of  the  astragalus 
downward  and  forward.  In  some  cases  the  loss  of  the  arch  is  but  slight, 
consisting  of  a  mere  drooping ;  but  even  in  these  there  may  be  consid- 
erable pain  manifested. 

The  influence  of  badly-fitting  shoes  in  the  production  of  pains  in  the 
feet  is  wx'll  known  ;  but  that  badly-fitting  stockings  may  exert  a  like  effect 
does  not  seem  to  be  generally  known  ;  at  least,  it  is  not  recognized  practi- 
cally as  it  should  be.  Sometimes  pains  are  due  not  so  much  to  the  so- 
called  **  fit"  of  the  shoe  as  to  its  construction.  Peculiarities  in  step  or  gait 
may  require  modifications  of  the  ordinary  foot-gear.     Proper  height  of 
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heel,  heels  made  of  rubber,  bevelling  of  the  sole,  etc.,  may  all  have  to  be 
considered  in  the  relief  of  obscure  cases. 

Morton's  Neuralgia;  Metatarsal  Neuralgia.— This  is  a  form  of 
neuralgia  the  pain  of  which  starts  at  the  base  of  the  fourth  toe.  If  at  all 
severe,  it  radiates  into  the  leg.  It  is  aggravated  by  pressure  over  the  seat 
of  pain,  or  by  squeezing  the  foot.  It  is  believed  to  be  caused  by  a  neuritis, 
the  result  of  bruising  of  the  nerve  by  the  fifth  bone.  Some  claim  that  it 
is  due  to  a  slight  luxation,  and  still  others  to  incipient  flat-foot.  It  is  more 
common  in  women  than  in  men.  Its  diagnostic  symptom  is  the  aggrava- 
tion of  pain  in  the  locality  above  named  by  lateral  pressure  on  the  foot. 
Mild  cases  yield  to  the  adoption  of  a  proper  shoe,  i.e.y  one  which  per- 
mits of  no  lateral  pressure  on  the  foot.  Severe  cases  sometimes  require 
excision  of  the  head  of  the  fourth  metatarsal  bone,  and  even  amputation 
of  the  toe. 

Tarsalgia;  Policemen's  Disecuse.— This  is  a  form  of  neuralgia  of 
the  foot  variously  attributed  to  flat-foot,  stretching  of  the  plantar  liga- 
ments, or  contusion  of  the  soft  parts  over  the  heel,  brought  on  by  exces- 
sive walking  or  standing.  In  the  presence  of  a  continuance  of  the  exciting 
cause,  treatment  avails  but  little.  Broad  shoes  with  india-rubber  heels  have 
been  recommended. 

Reflex  pains  in  the  feet  sometimes  occur.  They  originate  more 
frequently  in  disease  in  the  course  of  the  genito-urinary  tract  than  from 
other  causes. 

Neurasthenic  pains  are  often  known  to  affect  the  feet. 

Pains  iu  the  Back ;  Backache. 

No  class  of  pains  are  traceable  to  a  greater  variety  of  causes  than  are 
those  involving  the  back  ;  nor  indeed  is  there  another  class  of  painful  affec- 
tions observed  more  frequently  in  practice  ;  and  we  might  add  no  class  is 
a  greater  trial  to  the  physician.     Backaches  may  be  classified  as  follows  : 

1.  Intraspinal. 

a.  Cercbro-spinal  meningitis. 

b.  Spinal  pachymeningitis. 

c.  Internal  spinal  meningitis. 

d.  Myelitis. 

e.  Syringomyelia. 

f  Tumor  of  the  spinal  cord, 
g.   Haemorrhage  into  the  cord  or  meninges. 

2.  Vertebral. 

a.  Caries  of  the  vertebrae. 

b.  Cancer  of  the  vertebrae. 

c.  Arthritis  deformans  involving  the  vertebrae. 

d.  Sacro-iliac  disease. 
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3.  Intra-thoracic. 

a.  Aneurysm  of  aorta. 

b.  Mediastinal  tumors. 

c.  CEsophageal  disease. 

4.  Intra-abdominal. 

a.  Renal. 

i.  Acute  nephritis. 

ii.  Calculus, 

iii.  Renal  embolism, 

iv.  Hydronephrosis. 

V.  Nephroptosis, 

vi.  Suppurative  nephritis, 

vii.  Perinephritis, 

viii.  Pyonephrosis. 

b.  Hepatic. 

i.  Cancer  of  liver, 
ii.   Lithaemia. 
iii.   Floating  liver. 

c.  Gastric. 

i.  Ulcer  of  the  stomach. 

ii.  Atonic  dyspepsia, 
iii.  Acute  and  chronic  gastritis, 
iv.  Gastric  neuroses. 

v.   Flatulence. 

d.  Pelvic. 

i.  Any  and  all  diseases  of  the  female  reproductive 
organs. 

ii.  Cystitis. 

iii.   Disease  of  the  prostate, 
iv.   Diseases  of  the  rectum  and  anus. 

e.  Intestinal. 

i.  Indigestion, 
ii.  Tympanites, 
iii.  Constipation. 

f.  Miscellaneous. 

i.  Aneurysm  of  the  abdominal  aorta, 

ii.  Appendicitis, 

iii.  Abdominal  tumors. 

5.  Local. 

a.  Muscular  (myalgia  or  lumbago). 

b.  Articular. 

c.  Lumbar  abscess. 

6.  CONSTITLTIONAL  DISEASES. 

52 
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a.  Hysteria. 

b.  Neurasthenia. 

c.  Acute  infectious  diseases. 

d.  Anaemias  of  all  kinds. 

e.  Sexual  excesses  or  bad  sexual  hygiene. 

Electro-Diagrnosis. 

An  investigation  into  the  reactions  of  the  paralyzed  muscles  to  both 
the  galvanic  and  faradic  currents  forms  a  very  important  part  of  the  exam- 
ination of  many  cases ;  indeed,  in  quite  a  number  of  them  it  is  absolutely 
essential  to  a  correct  conclusion.  For  electro-diag^nostic  purposes,  both 
forms  of  battery  are  needed.  The  faradic  machine  should  be  one  capable  of 
furnishing  a  smooth,  steady  current,  and  it  should  be  provided  with  a 
device  for  automatic  slow  interruptions  of  the  current.  The  galvanic  bat- 
tery should  be  one  possessing  an  electro-motive  force  of  not  less  than 
fifty  volts,  and  it  must  be  provided  with  a  commutator  for  reversing  the 
poles,  a  rheostat  for  increasing  or  decreasing  the  strength  of  the  current, 
and  a  milliamperemeter  for  measuring  the  amount  of  current  in  use. 
One  can,  of  course,  get  along  without  either  a  rheostat  or  a  milliam- 
peremeter, just  as  physicians  were  obliged  to  do  before  these  instruments 
were  adapted  to  medical  use ;  but  it  is  decidedly  inconvenient  to  vary  the 
strength  of  a  current  by  altering  the  number  of  cells  in  the  circuit,  to  say 
nothing  of  the  unpleasantness  of  this  procedure  to  the  patient,  and  the  ab- 
sence of  a  milliamperemeter  makes  our  observations  decidedly  lacking  in 
accuracy.  One  has  only  to  become  used  to  these  instruments  to  be  con- 
vinced of  the  inaccuracy  of  all  his  previous  observations.  Of  the  port- 
able faradic  batteries,  I  have  used  with  satisfaction  those  manufactured  by 
Flemming,  of  Philadelphia,  and  by  the  Chloride  of  Silver  Battery  Company, 
of  Baltimore.  Both  instruments  have  given  entire  satisfaction.  Of  porta- 
ble galvanic  batteries,  I  now  use  only  the  chloride  of  silver  battery  of  fifty 
cells,  provided  with  a  Willms's  current  regulator  and  a  milliamperemeter. 
For  office  purposes,  I  have  used  for  a  number  of  years  one  of  Flemming's 
wall  cabinets,  provided  with  a  Dubois-Reymond  coil  for  the  faradic  current, 
and  a  Massey  current  regulator  and  Flemming  milliamperemeter.  The 
current  is  supplied  by  sixty  Law  cells.  Such  an  elaborate  arrangement  for 
a  stationary  battery  is  not  necessary,  however,  as  any  physician  with  me- 
chanical ingenuity  can  manufacture  his  own  cells,  and  by  purchasing  the 
current  regulator  and  the  milliamperemeter  can  obtain  as  good  results  as  he 
can  with  an  apparatus  of  a  more  finished  construction.  The  only  objection 
that  can  possibly  be  ofifcred  to  the  chloride  of  silver  battery  is  that  of  ex- 
pense, and  this  is  more  apparent  than  real.  After  the  first  outlay  the  cost 
of  maintenance  is  practically  ////,  while  the  cleanliness  of  the  instrument  and 
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the  readiness  with  which  it  may  be  used  give  it  a  great  advantage,  in  the 
way  of  economy,  over  the  many  varieties  of  acid  batter^'. 

The  application  of  either  the  faradic  or  the  galvanic  currents  to  healthy 
nerves  and  muscles  produces  muscular  contractions.  In  the  case  of  the 
nerve,  the  contractions  are  exhibited  in  all  the  muscles  to  which  it  conducts 
motor  power.  In  the  case  of  the  muscles,  the  contractions  occur  only  in 
those  directly  stimulated.  With  the  faradic  current  the  muscular  contrac- 
tions are  of  a  tetanic  character,  and  continue  as  long  as  the  current  passes, 
or  until  the  irritability  of  nerv^es  and  muscles  is  exhausted. 

The  reactions  to  the  gah-anic  current  require  longer  explanation.  In 
the  first  place,  muscular  contractions  take  place  only  at  moments  of  making 
and  breaking  the  circuit,  excepting  when  very  powerful  currents  are  em- 
ployed, when  a  tetanic  contraction  appears.  Muscular  contractions  are 
more  readily  obtained  by  closing  the  current  and  applying  the  negative 
pole.  This  is  called  the  cathodal  closing  contraction,  and  is  designated  as 
the  CaClC,  Muscular  contractions  also  take  place  on  breaking  the  circuit 
w^ith  the  negative  pole  applied,  but  a  much  greater  strength  of  current  is 
necessar>'  to  effect  this  result.  This  is  called  the  cathodal  opening  con- 
traction, and  is  symbolized  CaOC.  The  contraction  at  the  positive  pole  on 
breaking  the  circuit  is  somewhat  stronger  than  that  on  completing  the  same, 
and  these  are  designated,  respectively,  anodal  opening  and  anodal  closing 
contractions,  and  their  symbols  are  AnOC  and  AnClC.  We  have,  then,  as 
the  order  of  irritability  of  muscles  in  response  to  galvanism,  the  following  : 

(1)  CaClC. 

(2)  AnOC. 

(3)  AnClC 

(4)  CaOC. 

Disease  alters  the  electrical  reactions  of  paralyzed  muscles,  ofttimes  in 
a  characteristic  manner.  In  certain  forms  of  paralysis,  by  reason  of  long- 
continued  disuse  of  the  affected  part,  the  electrical  irritability  of  the  para- 
lyzed muscles  becomes  greatly  diminished  alike  to  both  galvanic  and  faradic 
currents  ;  in  others,  the  phenomena  known  as  the  reaction  of  degeneration 
present  themselves  ;  and  in  still  another  class  of  cases  no  departure  from 
the  normal  is  observ^ed.  This  last-mentioned  fact  needs  to  be  emphasized, 
because  it  is  a  too  prevalent  idea  that  actual  paralysis  dependent  upon  organic 
changes  must  give  evidence  of  its  genuineness  in  the  electrical  reactions  of 
the  paralyzed  muscles.  This  is  a  mistake ;  this  warning  should  lead  the 
examiner  not  to  be  too  ready  in  deciding  that  such  cases  are  examples  of 
malingering, 

A  certain  routine  in  the  electro-diagnosis  of  paralytic  aflTections  is  ad- 
visable to  secure  accuracy  in  results.  At  the  outset  it  must  be  remembered 
that  the  muscles  and  nerves  in  healthy  persons  do  not  respond  to  electrical 
stimulation  with  equal  vigor  to  the  same  strength  of  current.     There  being, 
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therefore,  no  arbitrary  health  standard  in  this  respect  to  determine  what  is 
normal  for  the  patient  under  examination,  one  must  first  examine  the  elec- 
trical reactions  of  the  m«scles  on  the  healthy  side.  If  the  paralysis  hap- 
pen to  be  bilateral,  then  certain  normal  muscles  must  be  examined,  their 
irritability  compared  with  that  of  the  average  individual,  and  a  standard  for 
the  case  in  hand  determined  accordingly. 

When  preparing  the  apparatus  for  the  examination,  every  attention 
must  be  paid  to  details.  The  electrodes  must  be  properly  covered  and 
moistened  with  warm  or  salt  water,  and  the  battery  known  to  be  in  perfect 
order, — precautions  altogether  too  frequently  neglected,  self-evident  though 
they  be.  One  electrode  is  used  over  the  muscle  or  nerve  to  be  tested,  and 
the  other  is  applied  over  some  indifferent  portion  of  the  body,  one  com- 
paratively free  from  motor  nerves  and  muscles  being  best.  The  point  usu- 
ally selected  for  the  latter  is  the  sternum.  This  electrode  should  be  a  large 
flat  one.  For  purposes  of  description  it  may  be  referred  to  as  the  *'  silent 
electrode.'*  The  other  electrode  may  be  in  size  from  one-quarter  of  an  inch 
to  one  inch  in  diameter ;  it  is  termed  the  active  electrode.  The  greater  the 
operator's  skill,  the  smaller  will  be  the  active  electrode  with  which  he  can 
work  successfully. 

The  instruments  being  ready,  the  examiner  should  first  test  the  irrita- 
bility of  nerves  and  muscles  to  the  faradic  current.  Let  him  use  the  nega- 
tive electrode  as  the  active  one.  He  must  begin,  as  already  stated,  by  de- 
termining the  health  standard.  Having  discovered  the  strength  of  current 
sufficient  to  produce  contractions  in  healthy  nerve  or  muscle,  then  he  should 
study  the  effect  of  the  same  current  applied  to  the  corresponding  point  on 
the  diseased  side,  and  note  the  result.  In  every  case  it  is  important  that 
he  pay  strict  attention  to  the  correct  placing  of  the  active  electrode  over  the 
motor  points  of  the  nerve  or  muscle  to  be  tested.  The  motor  point  is  usu- 
ally over  the  site  of  entrance  of  a  nerve  into  a  muscle,  or  at  a  spot  where 
the  nerve  comes  nearest  the  cutaneous  surface.  The  accompanying  cuts 
give  the  motor  points  of  the  most  important  nerves  and  muscles,  and  are 
important  from  a  therapeutic  as  well  as  from  a  diagnostic  standpoint  in  the 
electrical  treatment  of  paralysis.  In  the  case  of  the  faradic  examination  it 
is  only  important  to  note  diminished,  absent,  or  increased  muscular  con- 
tractions. In  the  case  of  the  galvanic  current,  other  details  of  observation 
must  be  attended  to.  The  electrodes  are  applied  as  before.  The  active 
electrode  must  be  attached  to  an  interrupting  handle,  so  that  the  effects  of 
sudden  making  and  breaking  of  the  circuit  may  be  watched.  It  is  best  to 
begin  with  the  negative  as  the  active  electrode,  and  the  minimum  current 
capable  of  producing  muscular  contractions  at  making  and  breaking  of  the 
circuit  determined.  The  character  of  the  muscular  contractions  must  also 
be  observed.  In  health,  the  muscles  respond  with  a  short,  quick  jerk. 
Having  determined  the  electro-muscular  irritability  to  the  negative   pole. 
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the  same  should  be  investigated  with  the  positive  pole,  and  the  results  noted. 
Departures  from  the  galvanic  reactions  in  health  may  be  noted  in  several 
directions.  In  the  first  place,  the  irritability  of  the  nerves  may  be  dimin- 
ished or  increased  in  direct  proportion  to  the  alterations  in  faradic  contrac- 
tility. The  muscles  themselves  may  be  similarly  af?ected.  These  changes 
are  called  quantitative  alterations.  In  the  second  place,  we  may  find  im- 
portant changes  in  the  character  of  the  reactions.  These  are  known  as 
qualitative  alterations.  The  galvanic  irritability  of  the  muscles  may  be  in- 
creased, while  the  faradic  is  diminished,  or  even  destroyed.  The  resulting 
muscular  contractions  are  of  a  slow,  wavy  character,  and  not  short  and 
quick,  as  in  health ;  and  there  are  important  changes  in  the  polar  reactions. 
Thus,  instead  of  the  cathodal  closing  contraction  being  the  most  marked, 
we  find  the  anodal  opening  or  anodal  ch>sing  contraction  the  strongest. 
For  purposes  of  record  we  may  use  the  symbols  already  given,  and  desig- 
nate their  relations  by  the  use  of  the  crescendo,  diminuendo,  or  equality  signs. 
Thus  CaClC  >  AnOC  would  indicate  cathodal  closing  contraction  stronger 
than  anodal  opening  contraction.  Reversing  the  sign,  making  it  a  cres- 
cendo, in  other  words,  and  we  indicate  the  anodal  opening  contraction  as  the 
stronger. 

While  definite  rules  respecting  the  alterations  in  the  polar  reactions 
have  been  formulated,  they  are  by  no  means  reliable  clinically,  as  their 
significance  can  hardly  be  said  to  have  as  yet  been  determined.  These 
qualitative  alterations  in  galvanic  response,  together  with  diminished  or 
absent  faradic  irritability,  constitute  the  reaction  of  degeneration.  For  all 
practical  purposes  in  actual  practice  it  is  necessary  only  to  discover  the  di- 
minished faradic  and  increased  galvanic  response  and  the  alterations  in  the 
character  of  the  muscular  contractions.  In  many  cases  in  which  the  faradic 
irritability  is  so  slightly  altered  as  to  be  almost  imperceptible,  the  altered 
galvanic  response  becomes  of  the  greatest  importance. 

Departures  from  the  characteristic  reaction  of  degeneration  as  above 
described  may  be  observed  under  certain  circumstances.  One  is  known  as 
the  chronic  form,  and  is  characterized  by  diminution  of  faradic  and  galvanic 
irritability  of  nerves  and  muscles  alike,  with  the  qualitative  galvanic  changes 
above  described.  The  other  is  called  the  *'  mixed  form."  It  is  character- 
ized by  slight  or  marked  changes  in  the  muscle  irritability,  while  the  nervxs 
react  normally,  or  nearly  so.  The  alterations  in  the  muscle  reactions  con- 
sist of  increased  or  diminished  galvanic  irritability  and  changed  polar  re- 
actions. This  condition  is  observed  in  cases  in  which  some  of  the  muscu- 
lar fibres  are  degenerated,  while  others  are  normal,  as  in  some  cases  of 
peripheral  paralysis  and  progressive  muscular  atrophy. 

The  reaction  of  degeneration  in  its  typioil  form  has  a  well-defined 
course.  At  about  a  period  ranging  from  two  to  three  days  to  as  many 
weeks,  there  appears   the  diminished  faradic  irritability,  which  progresses 


aA 


822  THE  NERVOUS  SYSTEM. 

more  or  less  rapidly  to  complete  destruction  according  to  the  severity  of 
the  case.  At  the  same  time  the  galvanic  irritability  of  the  nerves  dimin- 
ishes. In  the  course  of  from  one  to  two  weeks  the  galvanic  irritability 
of  the  muscles  increases  as  above  stated,  and  reaches  its  height  in  about  a 
month,  when  it,  too,  begins  to  diminish.  In  marked  cases  it  may  go  on  to 
complete  abolition.  At  periods  ranging  from  two  to  six  months  restoration 
takes  place,  in  a  measure,  in  some  cases, — ^this,  of  course,  being  governed 
by  the  severity  of  the  primary  lesion. 

The  reaction  of  degeneration  is  of  diagnostic  value,  as  it  indicates 
certainly  a  lesion  affecting  a  motor  nerve  or  its  nuclear  cells.  Hence  we 
find  it  present  in  acute  poliomyelitis,  nerve  injuries  and  inflammations,  and 
in  degenerations  of  the  nuclei  of  the  cranial  nerves.  It  is  found  in  its 
chronic  form  in  progressive  muscular  atrophy  and  amyotrophic  lateral 
sclerosis. 

Simple  diminished  electrical  irritability  without  qualitative  changes  is 
found  in  cerebral  palsies  after  the  paralysis  has  lasted  three  or  four  months, 
in  certain  spinal-cord  diseases,  as  amyotrophic  lateral  sclerosis,  and  after 
slight  nerve  injuries  and  inflammations,  and  in  certain  muscular  conditions, 
as  arthritic  muscular  atrophy,  atrophy  from  disuse,  and  myopathic  atrophy. 

Increased  electrical  irritability  without  qualitative  changes  is  observed 
in  the  early  stages  of  hemiplegia  and  of  acute  myelitis,  progressive  muscular 
atrophy,  chorea,  locomotor  ataxia,  and  Thomsen's  disease.  In  the  last- 
named  a  peculiar  condition  is  sometimes  observed.  It  is  called  the  myo- 
tonic reaction,  and  it  consists  of  increased  faradic  contractility  with  pro- 
longed contraction  after  the  current  ceases,  and  in  excessive  galvanic  irrita- 
bility when  the  circuit  is  closed  with  sluggish  and  wavy  contractions. 

The  many  other  symptoms,  significant  of  nervous  disease  and  nervous 
complications  of  other  disorders,  might  well  be  considered  with  advantage 
at  this  time.  Inasmuch,  however,  as  they  will  be  fully  treated  in  other 
portions  of  this  work,  their  study  here  is  unnecessary. 
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Fig.  201. 


Uftculo-cut&neous  nerve. 


irnal  head  of  the  triceps. 


Median  nerve. 


Brachialis  anticus. 


Ulnar  nerve, 


of    median     nerve    to 
Pronator  teres. 


Musculo-cutaneous  nerve. 


^  Biceps  muscle. 


Motor  points  of  the  arm  (Ziemssen). 


Fig.  202. 


External  head  of  the  triceps. 


Musculo-spiral  nerve. 
Brachialis  anticus. 

Supinator  longus. 
Kxtensor  carpi  radialis  longior. 


Extensor  carpi  radialis  brevis.  '■ 


Motor  jioint>  of  posterior  surface  of  the  arm  (Ziemssen). 
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Fig.  20J, 


Branch    of    medimn   aerve    to    pronator 
radii  icre*. 


flexor  cupl  uloarift.  *^- 


Flcxor  f  ubliniii  digllonitn. 


Ulnar  nerve.    ^_,, 

Flexor  >ublimi»  di^itorum  (index   and 
litck  linear). 

Deep  brmncii  of  ulnar  nerve. 
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Flex<»r  brevU  mintmf  digid.  ^ 

Opponeof  miniini  digiti,  U.. 

Lumbricale*  (ad^  3d  and  4ih) 


Op{H*iic&»  pollicift. 

Flexor  brevls  pollicii. 
Adductor  palltci*, 
LuttbricalU  (tM). 


Motor  poinu  of  flexor  lupcct  of  forearm  (Zicmssen). 
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Fig.  204. 


Supinator  longus. 
Extensor  carpi  radialis  longior. 


Extensor  carpi  radialis  brevior. 


Extensor  communis  digitorum 


Extensor  indicts. 
Extensor  indicis  et   extensor  metacarpi 
pollicis. 

Extensor  metacarpi  pollicis. 


Abductor  longus  pollicis. 
Extensor  indicis. 


Dorsal  interossei.  • 


Extensor  carpi  ulnaris. 
Extensor  minimi  digiti. 

Extensor  indicis. 
I  Extensor  secundi  intemodii  pollicis. 


.  Abductor  minimi  digiti. 
Dorsal  interossei  (4th) . 


Motor  points  of  extensor  aspect  of  forearm  (Ziemssen), 
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Fig.  205. 


CrtiTfcl  nerve.  ._, 
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SartfMius. 
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Branch  of  crural  uerve  to  quadrice^. 


(JrtM^Ml  nerve. 

Bniticb    or   crural    uerve    to    vastus   in- 
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Motor  points  of  anlerior  surface  of  thigh  (Zicmsscn), 
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IfolarpoiiiU  of  posterior  surface  of  thigh  (Ziemwdi). 
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Fig.  207. 
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While  the  clinical  data  of  each  of  the  above  afiections  are  all-sufficient 
to  establish  a  diagnosis  in  every  case  of  coma,  were  all  such  data  obtain- 
able or  at  hand,  it  is  a  fact  that  the  drcumstances  under  which  patients  with 
coma  are  frequently  seen  by  the  physician  make  the  diagnosis  of  this  con- 
dilion  one  of  the  most  difficult  problems  with  which  the  practitioner  has  to 
deal.  In  many  of  the  mysterious  cases,  possibly  the  majority,  a  diagnosis 
is  out  of  the  question,  simply  because  the  patient  is  unable  to  give  a  his- 
tory of  the  case.  Provisional  diagnoses  made  with  great  confidence  during 
life  are  frequently  refuted  at  the  autopsy »  showing  the  danger  of  reaching 
conclusions  without  absolute  certainty  of  being  in  possession  of  all  the 
data. 

(a)  Cerebral  Traumatism,^ — This  subject  has  already  been  consid- 
ered in  part,  when  treating  of  the  cerebral  palsies  of  sudden  onset.  The 
data  upon  which  we  are  accustomed  to  rely  as  demonstrating  the  traumatic 
origin  of  a  given  case  of  coma  are  mainly  the  objective  signs  of  injur>\  as 
contusions  or  lacerated  wounds  of  the  scalp,  bleeding  from  the  ear,  etc., 
and  the  absence  of  a  history — when  the  patient  is  well  known*— of  other 
possible  causes  of  coma«  But  the  fact  that  an  individual  is  liable  to  become 
comatose  without  warning  is  no  evidence  of  the  non-traumatic  origin  of  the 
attack,  for  such  individuals — epileptics,  for  example — are  liable  to  fall  and 
sustain  head  injuries.  Such  positive  evidence  as  the  presence  of  injuries 
of  the  soft  parts  should  outweigh  all  other  facts  or  absence  of  facts,  and 
lead  to  the  performance  of  an  exploratory  incision  of  the  scalp  to  deter- 
mine the  integrity  of  the  skull.  Further  than  this  one  is  not  justified  in 
proceeding,  excepting  other  positive  diagnostic  symptoms  are  present.  Of 
the  latter  class  of  symiptoms,  none  is  of  greater  importance  than  the  pres* 
ence  of  a  lucid  interval  between  the  reception  of  the  injury  and  the  onset 
of  unconsciousness.  This  interval  may  be  but  a  few  seconds,  or  it  may  be 
many  hours ;  but  when  present  it  is  diagnostic  of  meningeal  haemorrhage, 
and  calls  for  trephining. 

(1^)  Idiopathic  Cerebral  Haemorrhage.— The  majority  of  cases  of 
cerebral  apoplexy  are  comparatively  easy  of  diagnosis.  {Puic  p.  705.) 
But  when  the  patient  is  found  unconscious  under  suspicious  or  doubtful 
circumstances,  and  the  intracerebral  ha^rmorrhagc  has  invaded  an  unusual 
locality,  the  problem  is  difficult  if  not  impossible  of  solution.  Given  a 
patient  found  unconscious,  a  diagnosis  of  apoplexy  will  be  made  when  the 
pulse  is  of  high  tension,  the  coma  is  attended  by  stertorous  breathing,  with 
flapping  of  one  cheek  and  asymmetry^  of  the  face,  and  restlessness  of  one 
side  of  the  body  only,  showing  that  the  other  side  is  incapable  of  motion. 
Two  symptoms  or  conditions  not  uncommonly  found  in  the  unconscious 
may  mislead  the  physician  from  a  correct  diagnosis  based  upon  the  above- 
mentioned  data.  They  are  the  odor  of  alcohol  upon  the  breath  and  the 
presence  of  albuminuria.     The  odor  of  the  breath  should  count  for  little. 
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because  many  apoplectics  are  seized  after  an  evening  spent  in  carousing, 
and  persons  long  habituated  to  large  doses  of  alcoholic  liquors  are  liable 
to  vascular  degeneration.  The  presence  of  albuminuria  should  not  neces- 
sarily suggest  a  diagnosis  of  uraemia,  for  diseased  kidneys  are  of  common 
occucrence  in  apoplectic  patients. 

(c)  Cerebral  Embolism  and  Thrombosis. — ^The  onset  of  uncon- 
sciousness in  cerebral  thrombosis  is  without  preliminary  symptoms.  The 
diagnosis  is  based  upon  the  recognition  of  ciardiac  murmur  and  the  absence 
of  conditions  liable  to  produce  intracerebral  haemorrhage,  as  degenerated 
arteries,  renal  diseases  and  syphilis,  or  thrombosis,  as  syphilis  and  old  age. 

(d)  Cerebral  Tumor. — Unconsciousness  may  supervene  as  a  parox- 
ysmal symptom  in  the  course  of  a  case  of  cerebral  tumor,  or  it  may 
constitute  one  of  the  terminal  phenomena.  Occurring  as  a  paroxysmal 
symptom,  it  may  be  in  association  with  or  a  sequence  of  a  convulsive  seizure  ; 
or,  as  in  some  cases  of  epilepsy,  it  may  constitute  the  only  feature  of  the 
attack.  The  appearance  of  coma  as  a  terminal  symptom  is  so  gradual  that 
the  case,  under  such  circumstances,  is  hardly  likely  to  come  under  the 
care  of  a  physician  who  is  not  already  fully  conversant  with  the  patient's 
condition,  so  that  diagnostic  difficulties  are  not  likely  to  arise.  As  to  the 
paroxysmal  coma,  it  is  difficult  to  lay  down  any  hard  and  fast  rules  to 
demonstrate  that  the  origin  of  the  trouble  is  a  tumor,  unless  the  full  his- 
tory of  the  case  is  obtainable.  The  discovery  of  a  double  optic  neuritis 
would,  of  course,  count  for  much  ;  but  then  the  ophthalmoscopic  examina- 
tion of  comatose  patients  is  not  an  easy  matter. 

(e)  Cerebral  Abscess. — The  diagnosis  of  coma  due  to  cerebral  ab- 
scess is  based  entirely  upon  the  presence  of  signs  of  conditions  liable  to 
produce  cerebral  suppuration.  Thus,  a  patient  was  found  by  the  police 
patrol  unconscious  in  his  room,  where  it  was  believed  he  had  been  for  at 
least  two  days.  He  was  brought  to  the  Hahnemann  Hospital.  He  had  a 
very  offensive  otorrhoea,  which  led  to  my  diagnosis  of  cerebral  abscess. 
The  same  diagnosis  would  be  justified  in  the  case  of  a  patient  found  uncon- 
scious with  an  infected  wound  of  the  scalp. 

(/)  Cerebral  Meningitis. — Ordinarily,  the  coma  or  stupor  of  men- 
ingitis of  any  variety  comes  on  only  after  several  days  of  suffering  sufficient 
to  keep  the  patient  confined  to  his  bed.  Usually,  too,  it  is  preceded  by 
more  or  less  delirium.  Exceptional  cases  may  occur  in  which  the  above 
does  not  hold  true,  as  in  a  case  already  reported  by  me  in  which  a  man  be- 
came unconscious  while  on  a  train  between  New  York  and  Philadelphia.  On 
his  arrival  he  was  removed  to  the  Hahnemann  Hospital,  where  he  died. 
The  autopsy  showed  a  tubercular  meningitis.  Such  cases  present  a  clini- 
cal picture  so  far  removed  from  that  which  we  ordinarily  expect  in  this  dis- 
ease that  it  is  doubtful  if  we  can  lay  down  any  rules  for  their  correct   diag- 
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(g-)  General  Paralysis  of  the  Insaoe.— The  course  of  ihis  disease 
is  sometimes  marked  by  attacks  of  coma,  which  were  described  by  Charcot, 
and  referred  to  by  him  as  apoplectiform  seizures.  Some  of  these  are  almost 
exact  clinical  counterparts  of  true  apoplectic  seizures,  and  are  followed  by 
hemiplegia,  which  continues  for  a  few  days.  Some  end  fatally.  Sometimes 
the  attack  comes  on  gradually  in  the  course  of  one  twenty-four  hours,  to 
depart  as  gradually  during  the  next,  leaving  the  patient  with  a  certain 
amount  of  clumsiness  or  motor  incoordination.  The  course  of  general 
paralysis  of  the  insane  may  also  be  interrupted  by  attacks  of  syncope,  w^hich 
last  but  a  few^  minutes. 

(A)  Epilepsy, — In  the  majority  of  cases  of  epilepsy  the  coma  is  of 
short  duration.  Most  of  the  cases,  moreover,  give  some  evidence  of  the 
preceding  convulsion.  Examination  of  the  mouth  will  disclose  the  pres- 
ence of  old  cicatrices  on  the  tongue,  showing  that  that  organ  has  been  se- 
verely bitten  in  the  past. 

(1)  Narcotic  Poisons:  i.  Alcohol.— There  is  too  strong  a  tendency 
in  police  and  hospital  circles  to  regard  too  many  cases  of  stupor  as  exam- 
ples of  acute  alcoholism,  especially  if  it  so  happens  that  the  patient's  breath 
gives  forth  an  odor  of  liquor.  Such  snap  diagnoses  have  been  fraught 
with  serious  consequences  in  the  past.  Of  course  the  odor  of  alcohol  on 
the  breath  is  an  important  positive  sign  ;  but  it  is  not  pathognomonic.  It 
becomes  doubly  important,  however,  in  the  absence  of  signs  and  symptoms 
indicative  of  other  possible  causes  of  coma.  The  unconsciousness  of  drunk* 
enness  is  rarely  so  profound  that  the  patient  cannot  be  aroused  with  a  little 
effort.  It  also  corrects  itself  in  a  few  hours,  if  the  patient  is  kept  from 
further  indulgence.  Ver}^  exceptionally,  owing  to  personal  susceptibility  or 
to  the  taking  of  abnormally  large  quantities,  the  coma  of  acute  alcoholism 
is  profound.  The  face  is  pale  ;  the  pupils  are  generally  dilated  and  inactive 
to  light ;  the  pulse  is  very  weak,  and  the  skin  cold.  Death  takes  place 
through  paralysis  of  the  respiratory  centres.  These  cases  are  so  rare,  how- 
ever, that  they  need  not  interfere  with  the  general  diagnostic  principles  in- 
volved. 

ii.  Opiuin  and  its  Alkaloids. — When  the  preparation  taken  happens 
to  be  laudanum,  the  odor  of  the  drug  on  the  breath  constitutes  an  important 
indication,  which  is  absent,  however,  in  the  case  of  poisoning  witli  the  other 
opium  preparations.  Symptoms  appear  within  an  hour  after  the  poison  has 
been  taken.  After  a  brief  period  of  excitement  the  patient  becomes  somno- 
lent, and  quickly  passes  into  a  condition  of  absolute  stupor,  with  complete 
muscular  relaxation  all  over  the  body.  The  skin  is  bathed  in  a  profuse 
perspiration.  The  pupils  are  contracted  to  a  minimum  size,  and  are  irre- 
sponsive to  light.  This  last  is  a  very  important  symptom.  The  pulse  is  at 
first  full  and  strong,  later  becoming  weak,  slow^  and  irregular.  Respira- 
tions are  slow  and  stertorous,  later  associated  with  large,  moist  rales*     In 

53 


i 


834  THE  NERVOUS  SYSTEM. 

fatal  cases  death  usually  takes  place  within  twelve  to  eighteen  hours  after 
the  exhibition  of  the  poison. 

iii.  niuminating-Qas  Poisoning. — The  diagnosis  of  these  cases  is 
clear,  because  the  patient  is  always  found  unconscious,  with  the  odor  of  gas 
permeating  the  room,  and  the  gas  freely  escaping  from  the  burner. 

iv.  Ohloral-Hydrate  Poisoning. — The  symptoms  of  chloral  poison- 
ing present  a  most  remarkable  resemblance  to  those  of  opium,  the  main 
distinction  being  the  condition  of  the  pupils.  In  the  case  of  chloral  poison- 
ing they  are  moderately  dilated  ;  or,  if  they  should  be  contracted,  that  con- 
traction is  but  moderate,  and  disappears  if  the  patient  is  aroused.  The  odor 
of  the  drug  may  be  of  some  service  when  a  sufficiently  large  quantity  has 
been  taken. 

(y)  Sunstroke. — Weather  conditions,  with  high  fever  (hyperpy- 
rexia), make  the  diagnosis  of  sunstroke  easy,  especially  as  circumstances 
are  such  that  a  complete  history  of  the  case  is  usually  forthcoming. 

In  heat  prostration  the  unconsciousness  is  rarely  profound.  There  is 
a  restlessness,  with  cold,  clammy  surface,  weak  pulse,  and  even  delirium  in 
most  of  the  cases. 

(k)  UrsBmia. — As  to  what  should  be  called  uraemic  coma  is,  in  the 
opinion  of  the  writer,  a  debatable  question.  Custom  sanctions  the  applica- 
tion of  the  term  to  all  cases  of  coma  attended  by  undoubted  evidences  of 
advanced  renal  disease,  i.e.,  by  albuminuria,  greatly  diminished  urine,  if  not 
complete  suppression,  diminished  urea  excretion,  and  tube-casts.  As  ad- 
ditional signs  confirmatory  of  the  diagnosis  are  oedema  of  various  portions 
of  the  body,  and  the  usual  cardio-vascular  conditions  attendant  upon 
chronic  nephritis.  But  numerous  cases  are  observed  in  which  the  urea 
elimination  does  not  seem  to  be  sufficiently  defective  to  warrant  the  produc- 
tion of  the  profound  coma. 

It  is  usually  taught  that  the  coma  of  uraemia  is  of  slow  onset ;  and 
yet  those  who  have  had  hospital  experience  have  seen  numerous  instances 
in  which  cases  permitting  of  no  other  diagnosis  have  been  picked  up 
unconscious  on  the  streets.  The  coma  is  also  alleged  to  be  a  sequence 
of  convulsive  symptoms  ;  and  so  it  is  in  many  instances,  but  not  so  fre- 
quently as  to  make  the  association  an  important  matter  in  the  making  of 
the  diagnosis. 

(/)  Diabetic  Coma. — A  very  large  proportion  of  cases  of  diabetics 
terminate  fatally  in  coma,  which  for  the  most  part  is  of  rapid  onset.  It  is 
especially  liable  to  occur  in  comparatively  young  subjects.  It  is  frequently 
associated  with  peculiar  disturbances  of  respiration,  which  has  been  de- 
scribed as  a  dyspncta.  The  respirations  are  much  deeper,  and  are  more 
forcible  than  normal,  and  somewhat  increased  as  regards  their  frequency. 
The  pulse  is  quite  rapid — 120  to  140 — and  the  temperature,  if  disturbed, 
is  subnormal.     The  causes  leading  up  to  this  remarkable  coma  remain  un- 
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known  as  yet ;  though  there  is  a  growing  conviction  that  the  condition  is 
one  of  acid-intoxication.  By  some  it  is  attributed  to  a  too  rigid  adherence 
to  a  non -starchy  diet.  The  discovery  of  acetone  and  diacetic  acid  and 
sugar  in  the  urine  should  lead  to  a  correct  diagnostic  conclusion. 

(w)  Syphilis,— Syphilis  may  be  the  cause  of  coma  through  the 
medium  of  one  of  the  special  pathological  changes  which  it  may  produce. 
as  gummatous  growths,  meningitis,  etc.  There  is.  in  addition,  a  special 
form  of  coma,  to  which  Althaus  has  assigned  the  name  '*  sypkiiiik  coma.'* 
Cases  of  this  character  are  rare.  The  premonitory  symptoms  are  head- 
ache, mental  confusion,  drowsiness,  indistinctness  of  speech,  numbness,  and 
some  slight  loss  of  power.  The  symptoms  of  the  attack  set  in  during 
sleep,  the  patient  being  found  in  bed  in  the  morning,  unconscious.  In  some 
cases  in  which  the  coma  is  not  profound  the  patient  may  be  aroused  suffi- 
ciently to  answer  questions,  but  he  immediately  relapses  into  his  former  con- 
dition. The  tongue  is  dry,  and  is  protruded  with  difficult^"  on  command  ; 
swallowing  is  not  readily  performed.  The  eyeballs  arc  sunken  in  their 
sockets,  and  there  is  apparently  a  slight  outward  deviation  of  the  eyes, 
which  is  in  direct  proportion  to  the  intensity  of  the  coma.  Reflex  excita- 
bility' everywhere  is  diminished.  There  is  incontinence  of  urine  and  fjeces. 
The  pulse  is  usually  quite  slow,  but  its  character  is  variable.  Respiration 
is  slow  and  shallow,  and  the  temperature  is  below  normal. 

{n)  Malaria. — Coma  has  a  place  in  the  symptomatoi ogy  of  malarial 
fevers  only  in  those  cases  of  ordinary'  inter mittents  which  have  been  ne- 
glected  or  permitted  to  continue  under  bad  treatment,  and  in  the  comatose 
variety  of  pernicious  fever.  In  the  latter  case  the  disease  may  be  ushered 
in  by  a  suddenly  appearing  coma,  in  which  the  patient  dies  within  twelve 
to  twenty-four  hours.  As  variations  from  this  mode  of  onset,  we  may  have 
the  initial  phenomena  consisting  of  a  chill,  or  there  may  be  several  parox- 
ysms of  intermittent  fever  before  the  coma  has  asserted  itself.  The  patient 
may  come  out  of  the  first  attack  of  coma  only  to  go  into  another,  which 
proves  fatal.  The  diagnosis  of  these  cases  rests  upon  a  knowledge  of  cli* 
matic  conditions  and  the  symptoms  above  noted,  and  the  examination  of 
the  blood. 

{o)  CholBBmia. — In  liver  diseases  attended  by  jaundice  there  is  not 
infrequently  a  profound  auto-intoxication,  the  precise  nature  of  which  does 
not  seem  to  have  befen  positively  determined.  The  two  theories  advanced 
for  the  explanation  of  the  condition  are  as  follows  :  (i)  That  the  liver  fails 
to  separate  from  the  blood  the  substances  that  go  to  make  up  the  bile,  and 
(2)  the  entrance  of  the  bile  into  the  blood.  The  first  of  these  seems  to  be 
the  more  acceptable,  for  the  phenomena  of  intoxication  are  not  neces- 
sarily proportionate  to  the  degree  of  discoloration  of  the  tissues  by  the  bile. 
The  clinical  phenomena  constituting  chola.*mja  include  slowness  of  the 
pulse,  hccmorrhagic  tendency,  numerous  nervous  symptoms,  of  which  de- 
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lirium,  coma,  convulsions,  tremor  and  paralysis  are  the  chief,  and  hemaralo- 
pia.  The  nature  of  the  coma  in  these  cases  is  easily  discerned,  because  of 
the  unequivocal  character  of  the  associated  symptoms. 

(/>)  Acute  Yellow  Atrophy  of  the  Liver.— The  coma  attendant 
upon  this  disease  is  due  to  the  associated  cholaemia.  It  usually  ap- 
pears after  the  disease  has  continued  for  several  days,  and  grows  deeper 
until  death. 

{q)  Acute  Infectious  Diseases  of  the  Poudroyant  Type. — The 
acute  infectious  diseases  which  may  present  coma  as  an  early  symptom  by 
reason  of  the  severity  of  the  toxaemia  include  scarlatina,  typhus,  cerebro- 
spinal fever,  yellow  fever,  variola,  aestivo-autumnal  fever,  and  numerous 
others.  Their  diagnosis  rests  almost  exclusively  upon  a  knowledge  of  epi- 
demic and  climatic  conditions. 

(r)  Exhaustion  in  the  Course  of  Acute  Disease3.— Fatal  cases  of 
any  of  the  acute  or  chronic  diseases  may  present  coma  as  one  of  their  ter- 
minal phenomena.  No  diagnostic  difficulties  are  involved  in  these  cases, 
because  it  is  the  almost  invariable  rule  that  a  correct  diagnosis  has  been 
made  long  before  this  unfortunate  stage  has  been  reached. 

{s)  Cerebral  Malnutrition  from  Weakened  Heart  and  Degen- 
erated Arteries  in  Old  Age. — Drowsiness  is  a  common  condition  in  the 
aged.  It  is  usually  dependent  upon  malnutrition  of  the  brain  due  to 
defective  blood-supply  (virtual  anaemia),  the  result  of  the  degenerated 
blood-vessels  and  the  weakened  heart.  Drowsiness  is  not,  however,  the 
only  symptom  that  may  result  from  this  cause.  For  example,  arterio- 
sclerosis is  a  frequent  cause  of  vertigo. 

(/)  Dyspepsia. — After  a  full  meal,  drowsiness  is  not  an  uncommon 
symptom.  It  is  brought  about  by  two  agencies  :  (i)  An  auto-intoxication  ; 
and  (2)  by  dilatation  of  the  abdominal  blood-vessels  withdrawing  the  blood 
from  other  portions  of  the  body,  the  brain  included.  The  beneficial  effect 
of  systematic  exercise  in  oxidizing  the  waste  materials  in  the  cases  in  which 
auto-intoxication  is  an  important  element  is  well-known. 

{u)  Obesity. — The  drowsiness  of  obese  subjects  is  dependent  upon 
auto-intoxication,  mainly,  though  it  is  due  in  part  to  the  dilatation  of  the 
abdominal  muscles  and  the  weakened  cardiac  muscle. 

(7)  Narcolepsy;  the  African  Sleeping  Sickness.— This  is  a  dis- 
ease obser\'cd  among  the  negroes  of  the  west  coast  of  Africa,  among  the 
inhabitants  of  the  island  of  Martinique,  and  in  some  other  localities.  It  is 
characterized  by  a  gradually  deepening  coma  attended  by  emaciation,  and 
ending  in  death.  Associated  symptoms  include  ptosis,  puffiness  of  the 
face,  enlargement  of  the  cervical  glands,  and  tremor.  Its  pathology  and 
etiology  arc  unknown. 

(re)  The  Initial  Stages  of  Some  Cases  of  Insajiity. — The  usual 
disorder  of  sleep  in  cases  of  insanity  is  sleeplessness.     Exceptionally  mor- 
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bid  somnolence  is  observed ;  or,  the  patient  may  exhibit  drowsiness ;  but 
as  soon  as  he  makes  the  attempt  to  go  to  sleep,  the  abihty  or  inch'nation 
to  do  so  disappears.  The  majority  of  the  cases  presenting  this  symptom 
may  be  characterized  as  border-line  cases ;  their  victims  are  simply  neu- 
rotics, 

{x)  Hyeteria. — The  condition  presented  by  a  |3atient  in  hysterical 
coma  is  difficult  to  describe ;  and  yet  the  manifestations  are  such  that  they 
appeal  at  once  to  the  experienced.  Nearly  always  there  is  a  history  of 
good  bodily  health  with  an  unstable  nervous  organization,  and  the  occur- 
rence of  some  emotional  disturbance  just  preceding  the  paroxysm.  The  j 
coma  itself  is  never  profound,  but  is  disturbed  by  laughing,  crying,  coordi- 
nate muscular  movements  (hysteroid  spasms),  and  talking.  The  facial 
expression  is  different  from  that  observ^ed  in  cases  of  unconsciousness  due 
to  all  other  causes.  The  patient  is  usually  a  young  woman.  She  may 
present  the  appearances  usually  observed  in  hysterical  subjects.  The  man- 
nerisms of  the  family  afford  some  clue  to  the  nature  of  the  case,  for  it  is 
well  known  that  hysteria  finds  its  most  important  cause,  aside  from  the 
neuropathic  constitution,  in  education  and  environment.  In  addition  to  ' 
the  above  positive  signs,  we  have,  as  aids  to  diagnosis,  the  absence  of  signs 
and  symptoms  indicative  of  the  other  causes  of  coma. 

if)  Syncope. — ^  Fa  in  ting  only  takes  place   in  those   predisposed  by  | 

reason  of  bad  health  or  the  neuropathic  constitution.  In  the  latter  cases 
some  emotional  influence  constitutes  the  exciting  cause.  Such  cases  are 
closely  akin  to  the  hysterical.     Syncopal   attacks  are    characterized    by  ) 

pallor  of  the  face,  coolness  of  the  surface,  and  weak  pulse  and  respiration.  i 

When  the  paroxysm  is  dependent  upon  absolute  cardiac  weakness,  the 
pallor  is  associated  with  cyanosis  and  some  stertor.  l| 

Delirium  and  Allied  States,  ' 

Delirium  is  a  condition  occurring  in  the  course  of  a  multitude  of  dis- 
eases characterized  by  incoherence  of  thought,  speech,  and  action.     It  is  In  ii 
no  sense  a  disease. 

It  is  referred  to  as  low  and  active.      The  delirious  patient  exhibits 
his  mental  state  by  incoherent  speech,  restless  movements,  and  more  or  less  -j 

complete  obliviousness  of  all  surroundings.  In  low  or  muttering  delirium 
the  patient  lies  quietly  in  bed,  mumbling  more  or  less  unintelligently,  his 
words  being  addressed  to  imaginary  persons,  and  relating  entirely  to  im*  ; 

aginar>*  affairs.  In  active  delirium  the  patient  tries  to  escape  from  the  bed 
or  from  his  room,  struggles  violently  with  those  who  attempt  to  restrain  i 

him,  and  is  very  noisy. 

Delirium  may  be  observed  in  the  following  general  conditions : 
a.   Fevers, 
b*  Toxsemia. 


HI' 
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I  c.  Asthenia. 

I  d.  Neuropathic. 

('  e.  Certain  poisons. 


The  personal  factor,  i.e.,  the  neuropathic  constitution  of  the  patient,  has 
in  most  cases  a  very  important  bearing  in  the  production  of  delirium  in  re- 
sponse to  the  exciting  cause,  as  demonstrated  by  the  readiness  with  which 
certain  individuals  become  '*  flighty  **  to  very  slight  influences.  Children 
in  particular  are  thus  affected.  Indeed,  we  expect  the  latter  class  of  pa- 
tients to  become  somewhat  delirious,  even  with  their  slighter  ailments. 

{a)  Fevers  and  {b)  TozaBxnisB.— In  the  majority  of  cases  of  febrile 
delirium  toxaemia  plays  some  part  in  the  production  of  this  symptom,  and 
fever  is  an  important  factor  in  the  production  of  some  of  the  cases  of  tox- 
aemic  delirium.  Of  the  fevers  which  are  especially  important  in  this  respect, 
typhoid  fever,  scarlatina,  intermittent  and  other  malarial  fevers,  yellow 
fever,  influenza  and  the  septic  infections  are  especially  important.  In 
typhoid  fruer,  the  delirium  does  not  usually  assert  itself  until  the  second  or 
third  week  in  the  disease.  Occurring  thus,  it  may  be  the  result  of  the  long- 
continued  pyrexia,  the  asthenia,  or  the  toxaemia,  singly  or  in  combination. 
In  most  instances  it  is  of  the  low,  muttering  kind.  In  scarlatina,  delirium 
is  a  prominent  and  an  early  symptom.  This  is  accounted  for  by  the  tender 
years  of  the  patient  and  the  high  temperature.  It  is  greatly  intensified  by 
the  toxaemia.  In  the  malarial  fevers,  the  delirium  is  brought  about  by  the 
pyrexia  and  the  susceptibility  of  the  patient,  when  it  is  an  early  phenome- 
non. Occurring  late,  it  is  an  expression  of  the  systemic  poisoning  and  die 
asthenia.  In  yellmv  feifcr,  delirium  is  of  common  occurrence,  so  that  it 
may  be  regarded  as  one  of  the  regular  symptoms  of  the  disorder.  The  de- 
lirium of  influc7iza  is  a  most  irregular  phenomenon.  It  is  commonly  absent 
in  all  stages  of  the  disease ;  but  sometimes  the  attack  is  ushered  in  by 
flightiness,  which  may  lead  to  considerable  apprehension  on  the  part  of 
attendants  until  its  true  nature  is  recognized.  Under  such  circumstances, 
it  and  the  fever  may  constitute  the  only  evidences  of  ill-health.  It  may  be 
of  the  active,  wild  variety.  The  delirium  of  septic  fever  is  low  and  mutter- 
ing, and  is  dependent  almost  entirely  upon  the  toxaemia.  Other  diseases 
than  those  above  quoted  may  be  attended  by  delirium,  but  they  are  too 
numerous  to  require  mention  in  this  place. 

It  is  difficult  to  define  the  position  of  the  delirium  which  accompanies 
pneumonia,  pericarditis,  pleurisy,  peritonitis,  and  rheumatism.  No  doubt, 
in  these  cases,  wc  have  a  multiplicity  of  causes  at  work.  In  pneumonia, 
the  pyrexia  and  the  toxaemia  arc  important ;  but  it  is  also  probable  that  in 
some  instances,  at  least,  meningeal  infection  is  a  factor.  The  delirium  of 
croupous  pneumonia  is  ofttimcs  such  a  prominent  feature  of  the  illness  that 
it  overshadows  all  other  symptoms,  leading  to  the  complete  ignoring  of  the 
primary  condition.     Especially  is  this  true  of  the  pneumonia  of  alcoholic 
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subjects.  In  the  latter  case  it  is  very  easy  to  fall  into  the  error  of  diagnos- 
ing the  case  as  one  of  delirium  tremens.  The  only  way  to  avoid  this  pit- 
fall is  to  make  routine  physical  examinations  of  the  chest  in  all  cases. 

The  delirium  of  acute  inflammatory'  rheumatism  is  now  believed  to  be 
the  result  of  hyperpyrexia.  At  one  time  it  was  held  that  it  was  evidence 
of  recession  of  the  disease  to  the  meninges.  Autopsies  have  failed  to  es- 
tablish this  relationship,  for  hyperpyrexia  has  been  observ^ed  in  all  the 
reliably  recorded  cases,  and  the  delinum  has  disappeared  on  the  return  of 
a  comparatively  low  temperature. 

The  delirium  of  sunstroke  is  likewise  a  probable  sequence  of  the  hy» 
perpyrexia,  for  it  disappears  promptly  on  the  lowering  of  the  bodily  tem- 
perature by  cold  baths. 

The  assumption  that  the  delirium  of  er}^sipelas  is  due  to  involvement 
of  the  meninges  is  not  supported  by  post-mortem  examinations.  It  is 
probably  the  result  of  the  combined  action  of  fever  and  toxemia. 

Delirium  is  one  of  the  less  commonly  recognized  phases  of  uraemia. 
The  diagnosis,  of  course,  depends  upon  the  recognition  of  renal  disease  by 
reason  of  the  state  of  the  patient's  urine.  At  the  same  time,  the  observer 
must  take  care  to  determine  that  all  the  factors  demonstrating  renal  disease 
and  function  sufficiently  diminished  to  produce  urarmia  are  present  ;  for  it  is 
not  uncommon  to  find  albuminuria  associated  with  delirium,  just  as  it  may 
attend  other  cerebral  states,  t\g,^  apoplexy.  The  delirium  of  uraemia  may 
be  mild  or  wild  ;  it  may  resemble  the  typhoid  state  ;  in  fact  it  might  readily 
be  mistaken  for  the  same  but  for  the  subnormal  temperature  and  the  history 
of  the  illness.  Sometimes  the  delirium  is  so  wild  as  to  give  rise  to  the 
diagnosis  of  acute  mania. 

3.  Delirmm  and  Inanition.^ — It  is  well  known  that  one  of  the  s>Tnp- 
toms  of  prolonged  star%'ation  is  delirium.  This  symptom,  under  these  cir- 
cumstances, has  been  explained  on  the  assumption  of  cerebral  irritation  de- 
pendent upon  anaemia.  Some  observers  claim  that  there  is  a  *'  fluxional 
hypera!mia  of  the  brain/'  In  some  of  the  cases  the  period  of  actual  de- 
lirium has  been  followed  by  one  of  excitement  characterized  by  delusions. 
The  anxiety  and  suffering  accompanying  a  period  of  starvation  must  influ- 
ence greatly  the  nervous  system,  and  these  factors  undoubtedly  play  some 
part  in  the  production  of  symptoms.  In  some  of  the  acute  diseases  the 
delirium  of  the  later  stages  is  to  be  regarded  in  part,  at  least,  as  due  to  in- 
anition, and  is  a  strong  indication  for  stimulation  and  additional  nutrition. 
The  delirium  occurring  in  the  terminal  stages  of  fatal  anaemias  is  dependent 
in  part  upon  the  deprivation  of  the  brain  of  blood,  and  in  part  upon  the  re- 
sulting changes  in  that  organ  from  such  a  condition. 

{d)  Neuropathic  DeUrinm. — Under  this  heading  may  be  considered 
those  deliriums  symptomatic  of  certain  nervous  affections,  and  some  of  the 
insanities  characterized  by  incoherence  of  thought,  speech  and  action,  and 


840  THE  NERVOUS  SYSTEM. 

generally  known  as  mania.  Of  the  nervous  affections,  especial  attention 
should  be  paid  to  epilepsy  and  hysteria.  In  some  few  cases  of  the  former 
disease  delirium  takes  the  place  of  the  convulsion.  As  in  all  cases  of  epi- 
lepsy, there  is  absolute  unconsciousness,  and  the  attack  comes  on  without 
apparent  cause.  Following  the  mental  exaltation,  the  patient  usually  goes 
into  a  deep  sleep,  as  in  ordinary  epilepsy.  In  still  other  cases  the  delirium 
succeeds  the  convulsion  ;  indeed,  may  constitute  a  veritable  mania.  Another 
manifestation  of  mental  disturbance  in  epileptics  is  found  in  interparoxysmal 
symptoms,  consisting  for  the  most  part  of  boisterous  or  obstreperous  con- 
duct, during  which  the  patient  may  become  destructive.  These  latter  cases 
are  undoubtedly  the  product  of  the  mental  degeneration  which  sooner  or 
later  appears  in  nearly  all  epileptics,  independently  of  the  use  of  bromides. 
In  some  few,  however,  there  seems  to  be  a  direct  relationship  between  the 
mental  condition  and  the  exhibition  of  the  medicine.  I  am  inclined  to  the 
view,  however,  that  in  most  of  such  instances  the  convulsive  seizures  act 
as  a  sort  of  safety  valve,  and  that  it  is  the  suppression  of  the  paroxysms, 
and  not  the  medicine  per  se,  that  is  responsible  for  the  mental  state.  At 
any  rate,  it  is  worthy  of  note  that  the  suspension  of  the  medicine  and  the 
occurrence  of  an  attack  seems  to  have  a  civilizing  effect  upon  the  sufferer. 

The  delirium  of  the  hysterical  is  responsible  for  many  ridiculous 
diagnostic  errors.  The  condition  is  hard  to  describe.  And  yet  any  one 
who  has  seen  much  of  hysterical  patients  can  recognize  the  nature  of  the 
case  at  a  glance.  As  negative  evidence,  we  have  the  absence  of  the  symp- 
toms observed  in  other  deliriums  and  manias  which  tell  the  observer  that 
the  patient  is  really  sick,  and  the  positive  evidence  of  a  history  of  the  neu- 
ropathic temperament,  surroundings  capable  of  generating  hysteria,  the 
manner  of  onset,  the  emotional  cause,  the  coordinate  movements  and  rav- 
ings, etc.  Then,  too,  we  are  unable  to  account  for  the  symptoms  present 
on  any  other  hypothesis  than  that  of  hysteria. 

Delirium  may  be  symptomatic  of  any  organic  brain  affection,  as  men- 
ingitis, tumor,  abscess,  haemorrhage,  etc.  In  meningitis  it  is  practically 
constant.  Indeed,  we  regard  it  as  one  of  the  four  cardinal  symptoms  of  the 
disease,  the  remaining  three  being  fever,  headache,  and  vomiting. 

Of  the  insanities  characterized  by  an  exalted  mental  state  we  have  four 
of  special  importance,  namely,  acute  and  chronic  mania,  acute  delirium,  and 
general  paralysis  of  the  insane. 

Acute  Mania. — While  the  main  symptoms  of  an  attack  of  acute 
mania  are  of  rapid  onset,  nev^ertheless  careful  inquiry  always  elicits  the  fact 
that  for  several  days,  sometimes  a  number  of  weeks,  prior  to  the  outbreak, 
the  patient  has  given  ample  evidence  that  he  is  not  in  his  normal  condition. 
There  may  have  been  noted  nothing  more  than  some  departures  from  his 
usual  behavior.  This  may  be  so  great  as  to  call  for  comment.  It  usually, 
howev^cr,  consists  of  some  degree  of  mental  depression.      Later  this  gives 
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place  to  an  exhilaration,  the  patient  then  being  abnormally  happy,  talka- 
tive, and  generally  optimistic.  Finally  the  symptoms  of  acute  mania  ap- 
pear. Then  the  patient  becomes  mentally  and  physically  active.  Ideas 
crowd  upon  the  mind  one  after  another,  and  without  any  logical  relation. 
The  attendants  are  made  aware  of  the  patient's  thoughts  by  his  constant 
loquacit>\  The  uninitiated,  not  acquainted  with  the  normal  mental  state, 
arc  commonly  bewildered  by  the  clinical  picture.  Taken  singly,  many  of 
the  patient's  sayings  are  apparently  bright  and  witty  ;  taken  in  their  associ- 
ations, they  become  the  veriest  nonsense.  The  slightest  incident  in  the 
sicker oom  or  a  casual  remark  serves  as  a  text  for  changing  the  trend  of 
thought.  As  a  rule,  the  patient  has  some  one  thought  or  series  of  ideas 
which  stand  forth  more  prominently  than  others.  He  may  imagine  him- 
self to  be  the  Creator,  a  millionaire,  a  great  benefactor,  and  considerable  of 
his  talk  is  in  keeping  with  the  predominant  idea.  Hallucinations  and  il- 
lusions are  generally  absent.  Sleep  is  nearly  always  absent ;  indeed,  the 
patient  may  go  for  a  number  of  nights  without  closing  his  eyes  unless  a 
hypnotic  is  prescribed.  One  remarkable  feature  of  the  language  used  by 
the  maniacal  patients  in  many  instances  is  its  vulgarit>\  Oaths  and  obscene 
words  may  be  expressed  in  almost  every  sentence,  and  this,  too,  by  young 
w^omen  who,  in  their  normal  states,  would  revolt  at  such  ideas. 

Along  with  this  excited  mental  state  the  patient  is  usually  physically 
active.  He  walks  about  the  room  more  or  less  constantly.  He  may  even 
attempt  to  escape  into  the  street.  In  some  cases  he  disrobes,  regardless  of 
those  who  may  be  present.  The  physical  condition  varies.  With  such 
ceaseless  mental  and  phy^sical  activit>\  and  with  the  comparatively  small 
quantity  of  food  taken,  it  is  not  surprising  that  he  emaciates,  and  that  ex- 
haustion ultimately  supervenes.  The  tongue  becomes  dry,  and  possibly 
brown.     The  bowels  are  usually  constipated. 

Cases  of  acute  mania  are  of  variable  duration.  It  is  unusual,  how- 
ever, for  recovery  to  take  place  under  three  months.  Improvement  is  gen- 
erally announced  by  the  return  of  natural  sleep  and  the  appearance  of 
lucid  inter\als,  which  become  more  frequent  and  of  longer  duration  as 
the  patient  approaches  the  normal  state.  The  majority  of  cases  of  acute 
mania  recover.  Some  die  by  exhaustion  ;  others  lapse  into  a  permanent 
dementia. 

Acute  Delirium;  Bell's  Mania. — There  is  quite  a  difference  of  opin- 
ion as  to  whether  or  not  this  should  be  regarded  as  a  disease  apart  from 
acute  mania.  It  presents  the  same  mental  and  physical  phenomena  as 
above  outlined  ;  but,  in  addition,  there  is  high  fever,  the  temperature  gener- 
ally ranging  around  104®  F.     The  disease  usually  terminates  fatally. 

Delirium  Tremeos,-^The  patient  at  the  onset  of  the  disorder  exhib- 
its symptoms  conmion  in  chronic  alcoholic  habitues,  as  nervousness  and 
restlessness,  tremor,  insomnia,  and  dreams  of  an  unpleasant  character.     In 
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very  many  instances  there  is  disgust  for  liquor.  This  latter  symptom  may 
account  in  great  measure  for  the  popular  superstition  that  delirium  tremens 
is  the  result  of  a  too  sudden  breaking  off  of  the  habit  when  partaking  of 
large,  daily  quantities  of  liquor.  The  delirium  itself  usually  shows  itself 
first  in  an  undue  loquacity.  The  subjects  discussed  are  handled  in  a 
rambling  manner.  Very  often  the  patient  declares  himself  perfectly  well, 
and  demands  that  he  be  permitted  to  go  home,  or  that  he  may  go  to  his 
work.  Then  visual  hallucinations  appear,  and  are  nearly  always  of  a  hor- 
rible nature.  The  patient  sees  mice,  snakes,  and  other  repulsive  animals 
about  him.  He  may  even  see  mobs  bent  on  his  destruction.  Auditory 
hallucinations,  though  less  common,  are  frequently  present.  The  patient's 
whole  manner  is  in  keeping  with  his  false  ideas.  He  exhibits  an  expression 
of  terror  or  horror ;  he  endeavors  to  escape  from  his  imaginary  enemies,  even 
resorting  to  violence  to  accomplish  his  object.  This  violence  is,  however, 
one  of  defence  rather  than  of  offence.  While  the  patient  lies  in  bed  he 
picks  restlessly  at  the  bedclothes,  his  movements  being  characterized  by  a 
very  marked  tremor.  The  symptoms  are  always  worse  at  night ;  indeed, 
they  may  be  present  only  at  such  times.  The  delirium  usually  continues 
for  five  or  six  days,  when  it  subsides,  and  the  patient  slowly  regains  his 
strength.  In  less  fortunate  cases  a  condition  of  exhaustion  sets  in,  the 
pulse  becoming  weak  and  rapid.  The  most  frequent  cause  of  death  is 
heart  failure.  Fever  is  commonly  present,  the  temperature  rarely  rising, 
however,  above  102°  to  103°  F.  It  is  not  unusual  to  find  albuminuria 
present,  even  in  cases  in  which  there  is  no  organic  renal  disease.  It  is 
more  common,  however,  to  find  the  disease  engrafted  on  a  condition  already 
undermined  by  chronic  kidney  disease,  in  which  case  the  urinary  condition 
is  greatly  aggravated  by  the  delirium  tremens. 


CHAPTER   XIX. 
CEREBRAL  LOCALIZATION. 

The  soccessful  practice  of  cerebral  localization  is  possible  only  through 
a  thorough  knowledge  of  the  practical  anatomy  and  physiology  of  the  brain, 
together  with  an  understanding  of  the  underlying  principles  of  pathology. 
Empirical  matching  of  symptoms  in  the  patient  with  typical  cases  outlined 
in  text-books  is  well-nigh  useless,  for  the  different  focal  lesions  distribute 
themselves  through  the  cerebral  substance  in  kaleidoscopic  variety-  To 
succeed,  one  must  possess  anatomical,  physiological  and  pathological 
knowledge,  and  to  these  he  must  add  clinical  experience.  The  functions 
of  certain  areas  are  so  well  understood  as  to  make  the  recognition  of  dis- 
ease limited  thereto  a  not  very  difficult  matter  in  the  majority  of  instances. 
Numerous  cases,  however,  will  be  observed  in  which  lesions  of  other  por- 
tions of  the  brain  are  impossible  of  correct  diagnosis. 

Anatoniieal  CoiisideratioiiB.— For  clinical  study,  the  brain  may 
be  considered  as  consisting  of  surface  or  cortex,  the  central  white  substance 
or  centrum  ovale  composed  of  numerous  systems  of  conducting  tracts,  and 
the  basal  ganglia. 

The  cortex  is  to  be  studied  as  consisting  of  lobes,  lobules,  convolu- 
tions, fissures,  and  sulci.     These  we  will  study  seriatim. 

Taking  first  the  iobtS\  we  find  these  to  be  four  in  number:  the  frontal, 
parietal,  occipital,  and  the  temporo-sphenoidal. 

Tfu  fissures  are  the  longitudinal,  the  Rolandic,  the  Sylvian,  the  parieto- 
occipital, the  calloso-marginal,  the  calcarine,  and  the  parallel. 

The  Longitudinal  Fissure  divides  the  two  halves  of  the  cerebrum. 

Tfu  Fissure  of  Rolando  starts  from  a  point  just  posterior  to  the  middle 
of  the  longitudinal  fissure,  and  extends  downwards  for  a  distance  of  three 
and  three-eighths  inches  at  an  angle  of  sixty-seven  degrees.  It  reaches 
nearly  to,  but  does  not  join,  the  fissure  of  Sylvius. 

The  main  portion  of  the  Fissure  of  Sylvius  runs  in  a  nearly  horizontal 
direction,  and  separates  the  temporo-sphenoidal  lobe  below  from  the  frontal 
and  parietal  lobes  above.  Near  its  anterior  extremity  it  gives  off  a  small 
branch,  described  as  the  vertical  or  short  limb  of  the  fissure.  Between 
the  vertical  and  horizontal  fissures  is  a  portion  of  cortex  known  as  the 
operculum. 

The  Parieto-ocei piled  Fissure  is  seen  mainly  on  the  median  surface  of 
the  brain,  only  its  outer  extremity  encroaching  on  its  convexit>'  at  a  point 
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midway  between  the  upper  terminus  of  the  fissure  of  Rolando  and  the  pos- 
terior extremity  of  the  occipital  lobe. 

The  Calcarine  Fissure  can  be  seen  only  on  the  median  surface.  It 
joins  the  parieto-occipital  fissure  at  its  innermost  terminus,  and  extends 
backwards  to  the  posterior  extremity  of  the  brain.  The  calcarine  and 
parieto-occipital  fissures  and  the  outer  edge  of  the  median  aspect  of  the 
brain  bound  a  triangular  area  called  the  cuneus. 

Fig.  2IO. 


Outer  surface  of  the  left  hemisphere. — After  Ecker. 


F,  frontal  lobe  ;  P,  parietal  lobe  ;  (),  occipital  lobe  ;  T,  temporo-sphenoidal  lobe  ;  S,  fissure  of  Sylvius  :  S\  hori- 
zontal, S",  ascending  ramus  of  the  same  :  c,  central  sulcus  or  fissure  of  Rolando ;  A,  anterior  central,  or 
ascending  frontal  convolution ;  B,  posterior  central,  or  ascending  parietal  convolution  :  F^,  superior,  F^, 
middle,  and  F^-^,  inferior  frontal  convolutions:  fi,  superior,  f^,  inferior  frontal  sulcus:  f ',  praccentral  sulcus: 
Pi,  superior  parietal  or  postero-parietal  lobule  ;  P^,  PJ«,  inferior  parietal  lobule,  viz.  :  P*,  supra- marginal  gyrus  ; 
P3,  angular  gyrus :  ip,  intraparietal  sulcus  ;  cm,  termination  of  the  calloso-marginal  fissure  ;  O*,  first,  O^, 
second,  C)-**,  third  occipital  convolutions;  po,  parieto-occipital  fissure:  o',  transverse  occipital  sulcus;  o^, 
inferior  longitudinal  occipital  sulcus;  T',  first,  T^,  second,  T',  third  temporo-sphenoidal  convolutions  ;  t^,  first, 
t2,  second  temporo-sphenoidal  sulci. 

The  Calloso-marginal  Fissure  is  found  on  the  anterior  portion  of  the 
median  surface  of  the  brain.  It  lies  midway  between  the  upper  cerebral 
margin  and  the  corpus  callosum.      Its  posterior  extremity  curves  upwards. 

The  Frontal  Lobes  constitute  that  portion  of  the  cerebrum  lying  ante- 
rior to  the  fi.ssure  of  Rolando.  The  parietal  lobe  includes  that  portion  of  the 
brain  Iyin<;  above  the  Sylvian  fissure  and  between  the  occipito-parietal  and 
Rolandic  fissures.  The  oeeipital  lobe  includes  all  lying  posterior  to  the  fissure 
last  named.     The  teinporo-sphenoidal  lobe  lies  below  the  fissure  of  Sylvius. 
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Each  of  these  lobes  has  its  convolutions,  named  according  to  their  posi- 
tion or  to  some  peculiarity  in  shape.  Thus,  in  the  frontal  lobe  we  find  the 
firsts  second  and  third  frontal  com*olutions ,  running  in  general  direction 
parallel  to  the  longitudinal  fissure,  the  first  in  number  being  the  nearest 
to  that  landmark.  On  the  under  surface  of  this  lobe,  that  is,  the  portion 
resting  upon  the  orbital  plates,  we  find  adjoining  the  longitudinal  fissure 
the  gyrus  rectus^  next  to  a  convolution  in  which  the  olfactory  lobe  is  set. 

On  either  side  of  the  fissure  of  Rolando  are  important  convolutions, 
known  generally  as  tlie  central  convolutions,  the  so-called  motor  area.     The 
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iQQer  surface  of  the  right  hefmspfaere.— After  Eclter. 


CC,  corpn*  callosum,  longitudinally  divided ;  C/,  mrriw  fomiicaiui.  ff»  gytm  hippocampi;  4»  »alcti»  hippocampi 
or  denl*ie  6MUre  ;  1/,  Qficia*ie  jfyru» ;  cm,  c«Uo«o-marginjti  »ulcu» .  Ft,  (ncdian  aspect  of  the  first  frontal 
colt  volution  ;  t^  terminal  portion  of  the  centn)  sulcus*  or  fiiii^ure  at  Rolando  ;  A,  a»cending  froDtal,  B,  sacend- 
iof  parietal  convolution;  /V,  paracentnil  lobule:  /^'^  pcccuneu»;  Ot*  cuneoii : /I't  pan^toM^ccipitaJ  fi«»ure  ; 
«,  transvene  ocdpiial  «titcu* ;  <»c,  calcarine  fi»are  ;  ac*,  superior,  or",  in/erior  ramus  of  the  same  :  P,  cyrna 
deacendens;  7*4,  gyrus occipito-tcmpornlls  lateralis  (lobulis  fnaifoirtai*) ;  T^^yna,  occipiiCKteiaiporalia  medi- 
alis  (lobului  lingualisl  ;  (ft  collateral  or  ocdpi to-temporal  fissure. 

anterior  one  is  called  the  ascending  frontal  or  the  pre- Rolandic  convolution^ 
and  the  posterior,  the  ascending  parietal  or  the  post-Rolandic  convolution. 
Separating  the  ascending  frontal  convolutions  from  the  ones  in  front  of  it  is 
the  prcccntral snlcfts.  The  remaining  important  convolutions  of  the  parietal 
lobes  are  the  supra- margt nal  siud  the  angular  gyri.  The  supra -marginal 
convolution  lies  just  above  the  posterior  extremity  of  the  fissure  of  Syl- 
vius. The  angular  gyrus  is  situated  behind  the  posterior  end  of  the 
Sylvian  fissure,  and  extends  backwards  to  the  occipital  lobe  and  upwards 
to  the  intraparietal  sulcus.  Its  ends  join  the  first  and  second  temporal 
convolutions. 
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The  temporo-sphenoidal  lobe  has  two,  sometimes  three  convolutions. 
These  run  parallel  to  the  Sylvian  fissure.  The  sulcus  dividing  the  first 
and  second  temporal  convolutions  is  called  the  parallel  fissure. 

On  the  median  aspect  of  the  cerebrum  we  have  two  itnpbrtant  convo- 
lutions in  addition  to  those  already  mentioned.  Between  the  calloso- 
marginal  fissure  and  the  upper  margin  of  the  median  surface  is  the  margi- 
nal convolution.  Between  the  same  fissure  and  the  corpus  callosum  is  the 
gyrus  fornicatus  or  the  convolution  of  the  corpus  callosum.  Continuous  with 
the  gyrus  fornicatus  and  extending  to  the  temporo-sphenoidal  lobe  is  the 
hippocampal  convolution. 

The  inicinate  and  lingual  gyri  are  on  the  median  surface  of  the  tem- 
poro-sphenoidal lobe.  The  uncinate  is  the  upper  one,  and  has  been  so 
named  because  its  anterior  extremity  curves  around  like  a  hook.  The 
lingual  gyrus  lies  just  below  the  calcarine  fissure. 

The  lobules  of  the  cerebrum  are  the  paracentral,  the  quadrate,  the 
cuneus,  and  the  superior  and  inferior  parietal.  The  quadrate  is  also  called 
the  precuneus  ;  it  lies  between  the  occipito-parietal  fissure  and  the  upcurved 
extremity  of  the  calloso-marginal  fissure. 

The  superior  parietal  lobule  forms  that  portion  of  the  parietal  lobe  into 
which  extends  the  ascending  parietal  convolution,  and  lying  above  the 
interparietal  fissure  or  sulcus.  The  inferior  parietal  lobule  lies  immediately 
below  that  fissure. 

About  the  anterior  end  of  the  fissure  of  Sylvius  is  an  area  of  unusual 
physiological  importance,  owing  to  its  relations  to  the  functions  of  speech. 
The  operculum  has  already  been  mentioned.  Lying  within  the  fissure  of 
Sylvius  and  hidden  by  the  operculum  is  the  island  of  Reil,  which  consists 
of  from  five  to  seven  small  convolutions. 

The  centrum  oi^alc,  the  white  sub.stance  of  the  brain,  consists  of  con- 
ducting tracts.  These  may  be  divided  into  three  classes  or  systems:  (i) 
projection  fibres  ;  (2)  commissural  fibres  ;  and  (3)  association  fibres.  The 
projection  fibres  or  tracts  transmit  motor  and  sensory  impulses  from  the 
cortex  to  the  spinal  cord.  The  commissural  fibres  connect  corresponding 
points  in  each  lateral  half  of  the  cerebrum  with  each  other.  The  associa- 
tion tracts  run  between  adjacent  portions  of  the  cortex. 

The  basal  ganglia  are  the  optic  thalami,  the  corpora  striata,  the  cor- 
pora quadrigcmina,  and  the  corpora  geniculata. 

Of  these  the  corpora  striata  are  of  the  greatest  physiological  impor- 
tance. Each  of  these  bodies  consists  of  two  masses  of  gray  matter  sepa- 
rated by  a  band  of  white.  The  former  are  known  as  the  caudate  and  len- 
ticular nuclei,  and  the  band  of  white  between  as  the  internal  capsule.  This 
internal  capsule  is  a  portion  of  the  projection  system  of  fibres,  for  it  contains 
the  fibres  extending  from  the  cortex  to  the  crura.  It  is  divided  into  two 
portions,  which  are    united  by  a   sharp  bend, — the  knee  of  the  capsule. 
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The  anterior  portion  of  the  capsule  transmits  fibres  from  the  frontal  lobes 
only.  The  posterior  limb  contains  the  fibres  from  the  motor  area  and  the 
occipital  lobe. 

The  corpora  quadrigemina  are  masses  of  gray  matter  lying  immedi- 
ately above  the  aqueduct  of  Sylvius,  and  beneath  the  posterior  portion  of 
the  corpus  callosum.  The  anterior  pair  are  the  larger,  and  are  called  the 
nates ;  the  posterior,  the  testes.  They  arc  connected  with  the  optic  thalami 
and  the  optic  tracts. 

The  corpora  gcnicuiata  are  two  masses  placed  *'  on  the  outer  side  of 
the  corpora  quadrigemina  and  on  the  under  and  back  part  of  each  optic 
thalamus,  and  named,  from  their  position,  corpus  geniculatum  externum  and 
internum.  They  are  placed  one  on  the  outer  and  the  other  on  the  inner 
side  of  each  optic  tract.*' 

Fic.  212. 


MoUKr  areu  of  oooTexity  of  Ihc  cortex  of  the  brain  in  the  monkey. — Horslcy  and  Schilfcr. 

Physiol ogrical  Coiisideratiiiiis,— The  functions  of  all  the  parts 
above  mentioned  have  not,  by  any  means,  been  sufficiently  elucidated.  Of 
quite  a  number  of  them  it  may  be  said  that  we  know  absolutely  nothing. 
There  are  some  situations  in  which  quite  large  lesions  give  rise  to  no 
symptoms  whatever.  These  are  generally  referred  to  as  the  silent  areas  of 
the  brain. 

For  the  present,  the  frontal  lobes  must  be  regarded  as  belonging  to 
these  silent  areas  ;  for,  while  we  are  well  aware  of  the  fact  that  they  in  some 
way  subserve  mental  processes,  we  also  know  that  they  may  be  very  ex- 
tensively diseased  without  giving  rise  to  any  trouble. 

The  most  interesting,  probably  because  the  best  understood,  is  the 
motor  area   of  the  cortex.     This,  as  already  stated,  is  composed  of  the 
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ascending  frontal   and  ascending  parietal  convolutions,  together  with  the 
upper  extremity  of  the  first   frontal   convolution,  and  the  paracentral  and 
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Motor  areas  of  the  medifto  aspect  of  ttie  brain  in  tbe  monkey*— After  Horsley  and  Schaier. 

superior  parietal  lobules.     The  muscles  of  the  legs  find  their  centres  in  the 
upper  portion  of  this  area,  the  arm  centres  being  in  the  middle  on   either 

Fig.  214. 


7*he  conical  cenlres  of  the  median  aspect  of  the  brain. 

side  of  the  Rolandic  fissure,  while  the  face  finds  central  representation  in 
the  lowest  of  all.     The  expression  above  used,  specifying  a  representation 
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of  the  muscles  of  a  part,  does  not  exactly  specify  the  correct  idea,  as  it  is 
not  muscles  but  movements  that  are  represented  in  the  cortex. 

In  assigning  to  each  convolution  its  appropriate  functions  a  caution  is 
neces5ar>^  While  the  surface  of  the  brain  is  spoken  of  as  consisting  of 
fissures  and  convolutions,  it  must  be  remembered  that  these  are  but  relative 
terms»  and  that  the  bottoms  of  the  fissures  and  sulci  will  be  found  to  con- 
tain the  same  layers  of  gray  matter  as  surmount  the  convolutions.  It 
must  also  be  bonie  in  mind  that  the  sulci  and  fissures  do  not  act  as  bound- 
ary lines  for  definite  functional  parts. 

Taking,  first,  the  leg  centres,  we  find  them  occupying  the  convolutions 
bordering  on  the  longitudinal  fissure,  both  on  the  median  and  outer  surface 
of  the  brain.     Different  authorities  assign  the  centres  for  each  movement 

Fig.  a  1 5* 


The  cortical  centres  of  the  contrexiiy  of  the  brain. 

somewhat  differently.  The  centres  for  the  hip  seem  to  lie  most  anteriorly, 
that  is>  in  the  ascending  frontal  and  upper  portion  of  the  first  frontal  con- 
volution. Those  for  the  hip,  knee  and  ankle  occupy  the  upper  extremity 
of  the  ascending  frontal,  those  for  the  great  toe  the  upper  portion  of  the 
ascending  parietal,  and  those  for  the  smaller  toes  the  space  between  the 
last-mentioned  area  and  the  parieto-occipital  fissure. 

The  arm  centres  lie  on  either  side  of  the  fissure  of  Rolando,  in  the 
motor  convolutions.  Taking  them  from  above  downwards,  they  occupy  the 
middle  two-fourths  of  these  in  the  following  order  :  shoulder,  elbow,  fin- 
gers, index  finger,  and  thumb. 

The  face  centres  are  found  in  the  very  lowest  portion  of  the  frontal 
convolutions,  occupying  mainly,  how^ever,  the  ascending  frontal 

The  centres  for  the  trunk  muscles,  if  we  are  to  rely  upon  the  teachings 
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of  Horsley  and  Schafer,  are  to  be  placed  upon  the  inner  surface  of  the 
hemispheres.  This  statement  is  not  to  be  accepted  as  positively  reliable. 
Much  uncertainty  must  exist  as  to  these  centres,  for  the  reason  that  the 
functions  subserved  by  these  muscles  are  such  as  to  require  bilateral  action, 
and,  therefore,  bilateral  representation  in  the  cortex.  Of  this,  more  will  be 
said  hereafter. 

A  centre  for  the  upper  eyelid  is  believed  to  exist  in  the  angular  gyrus. 

The  centre  for  the  pharynx  and  the  larynx  has  been  assigned  to  the 
lowermost  portion  of  the  ascending  convolution  bordering  on  the  fissure  of 
Sylvius. 

The  situation  of  the  sensory  centres  has  not  yet  been  positively  deter- 
mined. The  weight  of  clinical  and  experimental  evidence  favors  the  view 
that  the  motor  area  is  likewise  a  sensory  one. 

The  most  important  function  subserved  by  the  occipital  lobe  is  that  of 
vision.  That  portion  of  this  lobe,  already  described  as  the  cuneus,  contains 
the  sight  centres  for  the  same-named  half  of  each  retina.  Thus  a  lesion  of  the 
right  cuneus  causes  blindness  of  the  right  half  of  each  retina.  Anterior  to  the 
occipital  lobe,  and  in  the  angular  gyrus,  is  a  higher  visual  centre,  in  which 
both  half-fields  find  representation.  Destruction  of  this  area  causes  ob- 
scuration of  vision  in  the  opposite  eye,  with  concentric  limitation  of  the 
visual  field.  The  eye  of  the  same  side  seems  to  have  representation  also, 
for  the  lesion  seems  to  damage  the  vision  of  that.  The  primary  visual 
centres  are  located  in  the  posterior  part  of  the  optic  thalamus,  the  external 
geniculate  body,  and  the  anterior  corpora  quadrigemina. 

The  sense  of  smell  finds  its  cortical  centre  at  the  anterior  extremity  of 
the  uncinate  convolution,  on  the  same  side  as  that  on  which  function  is 
abolished.     The  primary  olfactory  centre  is  the  olfactory  lobe. 

The  sense  of  taste  has  its  cortical  centre  in  the  lingual  gyrus. 

The  auditory  centre  is  in  the  hinder  part  of  the  first  and  possibly  of 
the  second  temporal  convolutions.  The  primary  centres  are  believed  to  be 
located  in  the  posterior  corpora  quadrigemina  and  the  internal  geniculate 
bodies. 

Principles  Involved  in  Localization.— As  already  stated  in 
these  pages,  the  correct  understanding  of  a  given  case  of  cerebral  disease 
involves  the  determination  of  two  important  points :  the  first  is  the  nature 
of  the  lesion,  and  the  second  its  location.  A  satisfactory  conclusion  re- 
specting these  can  only  be  reached  by  a  careful  study  and  a  logical  consid- 
eration of  all  the  data  obtainable.  The  determination  of  the  former  is  often 
of  great  importance  in  assisting  to  that  of  the  latter  point. 

To  illustrate :  It  is  well  known  that  the  most  frequent  cause  of  cere- 
bral haemorrhage, — indeed,  the  usual  cause, — in  people  who  have  passed 
middle  life,  is  rupture  of  miliary  aneurisms,  and  this  rupture  takes  place 
almost  invariably  in   the   lenticulo-striate  artery.     If,  then,  we   have  the 
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s>'Tnptoms  present  showing  such  a  pathological  condition,  and  if  we  have 
complete  hemiplegia,  we  are  justified  in  diagnosing  capsular  lesion,  although 
similar  symptoms  may  arise  from  lesion  elsewhere.  Still  another  illus- 
tration may  be  found  in  connection  with  disease  of  tlie  ear.  If  the  symp- 
toms point  strongly  to  the  presence  of  cerebral  abscess,  it  is  a  matter  of 
experience  that  that  abscess  is  nearly  always  either  in  the  temporo-sphenoidal 
lobe  or  in  the  cerebellum.  If  the  mastoid  is  diseased,  the  cerebellum  is 
more  likely  to  be  the  seat  of  trouble. 

All  symptoms  from  focal  brain  disease  are  not  of  equal  value  for 
localization  purposes.  To  aid  in  the  consideration  of  the  subject,  symp- 
toms may  be  considered  as  direct  and  indirect.  The  direct  symptoms  are 
those  resulting  from  the  actual  damage  done  by  the  lesion  within  its  limited 
area.  The  indirect  symptoms  are  those  arising  by  reason  of  the  interfer- 
ence of  the  functions  of  distant  or  neighboring  parts.  This  it  may  do  by 
the  very  sudden  onset  of  the  lesion,  the  interference  with  the  cerebral  circu- 
lation usually  occurring  under  such  circumstances,  generally  exerting  a 
profound  and  widespread  impression ;  a  tumor  by  its  mechanical  action 
compresses  or  irritates  adjacent  parts.  In  the  case  of  haemorrhage,  the 
brain  recovers  from  the  shock,  and  the  indirect  symptoms  disappear,  leav- 
ing a  symptom  or  series  of  symptoms  dependent  solely  upon  the  local  de- 
struction by  the  clot.     These  only  are  of  value  for  localization  purposes. 

It  is  important  always  to  study  the  march  of  the  symptoms.  Taking 
a  tumor  in  the  motor  area  by  way  of  illustration,  let  us  presume  that  the 
convulsion  first  involves  the  thumb  only.  Later  the  spasms  are  more  wide- 
spread. In  subsequent  atmcks  the  movement  covers  increasingly  larger 
areas  because  of  the  natural  increase  of  the  growth.  Then  come  headache 
and  general  symptoms.  The  important  symptom  is  the  spasm  of  the 
thumb.  It  shows  the  starting-point  of  the  lesion.  The  initial  localising 
symptom  has  been  y^ry  appropriately  called  the  signal  symptom. 

Lesions  must  be  regarded  as  producing  two  classes  of  direct  symptoms, 
the  destructive  and  the  irritative.  In  the  clinical  investigation  of  each  case, 
it  is  necessary  to  assign  ever>'  symptom  to  either  of  these  classes. 

It  is  important  to  bear  in  mind  that  muscles  accustomed  to  act  bilat- 
erally have  bilateral  representation  in  the  cerebral  cortex.  The  muscles 
of  the  trunk,  as  also  those  of  the  laryn.x  and  phar>^nx,  are  of  this  order. 
In  case  of  a  destructive  lesion  affecting  the  centres  for  these  parts,  but  little 
if  any  noticeable  loss  of  power  results.  The  reason  for  this  is  found  in  the 
fact  that  the  healthy  hemisphere  at  once  assumes  the  function  of  the  injured 
one.  Compensation  takes  place  at  once.  Certain  muscles  have  but  partial 
bilateral  representation  ;  for  example,  those  of  the  hip  and  shoulder-joints. 
The  legs  have  better  bilateral  representation  than  the  arms ;  a  condition 
one  is  led  to  e.x^>ect,  because  the  legs  are  accustomed  to  act  in  association, 
as  in  walking.     Highly  specialized  movements,  as  those  of  the  fingers,  have 
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representation  on  one  side  only.     When  they  are  paralyzed,  compensation 
is  hot  likely  to  take  place. 

In  convulsions  dependent  upon  lesion  of  one  hemisphere,  muscles  hav- 
ing bilateral  representation  are  likely  to  be  bilaterally  affected. 

Lesions  of  the  Frontal  liObes.— It  has  already  been  stated  that 
the  probable  function  of  the  frontal  lobes  is  mental.  In  unilateral  lesions  but 
little  psychical  disturbance  follows,  as  a  rule,  probably  because  the  healthy 
side  compensates  for  the  loss  on  the  other.  When  actual  mental  impair- 
ment is  not  prominent  there  may  be  noticed  some  changes  in  the  patient's 
character,  as  peevishness,  inability  to  concentrate  thought,  inattention,  etc. 
A  lesion  at  the  posterior  part  of  the  upper  frontal  convolution  causes  symp- 
toms referred  to  the  leg  of  the  opposite  side  of  the  body.  A  centre  for  the 
movement  of  the  head  and  eyes  has  been  described  as  situated  at  the  base 
of  the  second  frontal  convolution.  A  lesion  here  rarely  produces  perma- 
nent impairment  of  these  movements,  for  the  opposite  side  of  the  brain 
compensates  rapidly  for  the  loss.  Some  unsteadiness  in  walking,  similar  to 
that  observed  in  cerebellar  trouble,  has  been  observed  as  occurring  some- 
times in  frontal  lobe  disease. 

Quite  recently  Phelps  has  reported  a  series  of  cases  tending  to  prove 
that  interference  with  the  functions  of  the  left  frontal  lobe  alone  produces 
mental  impairment. 

Lesions  of  the  Motor  Area. — According  as  the  lesions  are  destruc- 
tive or  irritative,  the  symptoms  are  paralytic  or  convulsive.  The  distribu- 
tion of  these  will  vary  according  to  the  limitation  of  the  lesion.  Lesions 
producing  localized  convulsions  are  nearly  always  cortical.  The  cortical 
origin  of  such  lesions  becomes  a  certainty  when  the  paroxysms  are  ob- 
served to  recur  from  time  to  time,  always  presenting  the  same  type.  A 
convulsion  from  cortical  lesion  may  spread  and  involve  all  the  parts  tribu- 
tary to  that  side.  In  paralyzing  lesions,  on  the  other  hand,  the  loss  of 
power  is  in  strict  accordance  with  the  destroying  lesion. 

Lesions  of  the  Teniporo-Sphenoidal  Lobe. — Aside  from  the 
fact  that  auditory  functions  originate  in  the  temporo-sphenoidal  lobes,  our 
knowledge  of  this  portion  of  the  brain  is  as  yet  uncertain.  Destruction 
of  the  posterior  third  of  the  first  and  possibly  of  the  second  temporal  con- 
volution produces  deafness  of  the  opposite  and  impaired  hearing  of  the 
corresponding  ear.  This  auditory  defect  soon  disappears,  however,  because 
each  auditory  centre  is  connected  with  both  acoustic  nerves,  and  the  healthy 
side  soon  compensates  for  the  one  that  has  been  injured.  Chronic  lesions 
in  this  locality,  therefore,  produce  no  auditory  symptoms.  The  deafness 
resulting  from  acute  lesions,  e.g.^  hcumorrhage,  follows  the  course  above 
outlined,  i.e.,  early  recovery  of  hearing  by  reason  of  compensation  on  the 
part  of  the  normal  side. 

The  above  remarks  apply  to  destructive  lesions  in  this  locality.      Irri- 
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tation  causes  auditory  hallucinations,  and  even  convulsions  preceded  by 
auditory  aur^.  It  may  also  excite  conjugate  deviation  of  the  head  and 
eyes,  but  such  movement  is  probably  dependent  upon  auditoiy^  impres* 
sions. 

It  seems  to  be  settled  with  a  fair  degree  of  certainty  that  the  olfactory 
and  gustatory  functions  have  their  centres  in  the  temporo- sphenoidal  lobes. 
Their  exact  location,  however,  cannot  be  said  to  have  been  positively  set- 
tled. Zuckerkandl  contends  that  the  entire  limbic  lobe  takes  part  in  olfac- 
tion. Others  teach  that  it  is  limited  to  the  posterior  part  of  the  hippo- 
campal  convolution. 

The  intimate  relation  between  the  senses  of  taste  and  smell  in  man 
suggests  that  their  centres  are  closely  associated  in  the  brain.  The  limited 
facts  at  our  disposal  indicate  that  this  suggestion  is  true,  and  that  the  gus- 
tatory centre  is  located  in  the  cortex  of  the  inferior  temporal  convolution 
on  its  internal  surface,  and  below  the  hippocampal  gyrus  and  the  gyrus  un- 
cinatus. 

Lei^louH  of  the  Zone  of  LaiJ^uage. — The  special  clinical  feature 
of  a  lesion  in  the  zone  of  language  is  aphasia.  The  study  of  this  subject  is 
beset  With  difficulties,  which  seem  to  have  arisen  from  the  numerous  at- 
tempts made  to  manufacture  plausible  theories  concerning  the  why  and 
wherefore  of  this  interesting  symptom.  Authors*  in  handling  the  subject, 
delve  too  much  in  psychological  discussion,  thereby  so  beclouding  the 
practical  facts  as  to  make  the  general  practitioner  abandon  a  study  of  the 
problem  in  a  brain-wear)^  condition.  Whether  the  writer  will  succeed  in 
presenting  a  clear  exposition  of  the  subject  is  another  matter ;  he  will  cer- 
tainly do  his  best, — acknowledging,  however,  that  there  is  not  a  subject 
which  has  been  treated  in  this  work  that  has  caused  him  more  misgivings 
in  the  presentation  thereof 

Starting  \\ith  basic  facts,  we  first  state  the  definition  of  aphasia  as 
follows  : 

Aphasia  includes  all  defects  characterized  by  an  inability  to  external- 
ize ideas  in  words  or  language,  symbols,  written  character  or  gestures  ;  and, 
though  vision  and  hearing  be  perfect,  inability  to  appreciate  ideas  from 
words  conveyed  to  him  by  these  senses.  This  constitutes  a  complete 
aphasia. 

If  the  patient  is  unable  to  externalize  ideas  in  speech,  symbols,  or  ges- 
tures, the  defect  is  emissive.  We  call  it,  for  sake  of  convenience,  "motor 
aphasia/' 

If  the  defect  is  on  the  receptive  side,  i.i\,  if  the  patient  is  unable  to 
appreciate  or  understand  printed  or  spoken  words,  we  call  it  sensory 
aphasia.      Apraxia  is  a  term  used  as  s^Tionymous  with  scnsor>^  aphasia. 

If  the  patient  is  unable  to  convey  ideas  by  writing,  we  have  the  con- 
dition known  as  a^aphia. 


8S4  CEREBRAL  LOCALIZATION. 

If  the  patient  is  unable  to  understand  spoken  speech  although  hearing 
is  intact,  the  condition  present  is  ''word-deafhess." 

If  he  is  unable  to  understand  written  speech,  vision  being  normal,  the 
condition  is  called  ''word-blindn688."  "Alexia"  is  synonymous  with 
word-deafness. 

Dyslexia  is  a  term  used  with  such  a  variety  of  meanings  as  to  make 
it  a  medium  of  confusion  rather  than  of  enlightenment  Gowers  describes 
it  as  a  paroxysmally  recurring  difficulty  in  reading.  Berlin  defines  it  as  a 
morbid  dread  of  reading.  Both  authorities  regard  it  as  a  serious  symptom, 
believing  it  to  be  evidence  of  degenerative  cerebral  changes.  Billings 
makes  both  it  and  alexia  synonymous  with  word-blindness. 

An  inability  to  convey  ideas  by  gesture  is  known  as  amimia. 

Physiologically,  no  speech  processes  are  motor,  although  we  have  one 
variety  of  aphasia  which  we  designate  by  that  title.  The  various  centres 
are  memory  storehouses.  They  are  three  in  number,  including  motor, 
visual,  and  auditory  speech  memories.  The  conducting  fibres  proceeding 
from  these  do  not  belong  to  any  projection  system  of  the  motor  tract.  The 
so-called  motor  speech  area,  which  lies  at  the  posterior  part  of  the  base  of 
the  third  left  frontal  convolution,  by  reason  of  the  articulatory  memories 
stored  therein,  when  occasion  demands  it  sends  impulses  to  the  Rolandic 
area.  Through  these  impulses  the  various  movements  involving  respira- 
tion, vocalization,  and  action  of  the  tongue  and  lips,  are  coordinated  for  the 
performance  of  articulate  speech. 

The  speech-centres  in  all  varieties  of  aphasia  are  situated  in  the  left 
half  of  the  brain  in  right-handed  individuals,  and  in  the  right  half  in  the 
left-handed.  Exceptions  have  been  reported  apparently  proving  the  in- 
correctness of  this  assertion,  based  upon  the  fact  that  the  patient  used  his 
right  hand  in  writing,  and  in  the  performance  of  other  acts.  But  in  all 
such  instances  further  inquiry  has  developed  the  fact  that,  after  all,  the  pa- 
tient was  left-handed,  and  that  the  frequent  use  of  the  right  hand  was  the 
result  of  training. 

The  right  half  of  the  brain  is  capable  of  education  as  a  speech- 
centre,  but  the  possibility  of  such  training  is  limited,  excepting  in  children. 
When  compensation  takes  place  in  this  way,  a  second  lesion  occurring  in 
the  speech-centres  on  the  right  side,  the  aphasia  becomes  permanent. 

The  general  shape  of  the  zone  of  language  has  been  compared  to  that 
of  a  gondola,  and  is  well  illustrated  in  Fig.  216.  Within  this  area  we  find 
three  speech-centres,  namely,  the  centre  for  articulatory  memories,  that  for 
visual  memories,  and  that  for  auditory  memories.  The  position  of  the 
centre  for  articulatory  memories  has  already  been  described.  Lesions  of 
it  produce  so-called  motor  aphasia. 

The  centre  for  visual  memories  is  situated  in  the  angular  gyrus. 
Lesions  of  it  produce  word-blindness  or  visual  aphasia. 
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The  centre  for  auditory  memories  Is  located  in  the  first  tem- 
poral convoludon  about  the  temporo-parietal  sulcus.  Lesions  of  it  give 
rise  to  word-deafness  or  auditory  aphasia. 

It  is  next  in  order  to  describe  the  clinical  features  of  the  several  varie- 
ties of  aphasia,  and  the  methods  best  adapted  for  their  diagnosis. 

I,  Motor  Aphasia. — Two  forms  of  motor  aphasia  have  been  de- 
scribed, namely,  the  cortical  and  the  subcortical.  They  are  to  be  differ- 
entiated, clinically,  only  after  a  painstaking  investigation.  In  both  forms, 
the  ability  to  communicate  thought  by  language  is  lost  Cortical  motor 
aphasia  exhibits  an  inabilit>^  to  speak  spontaneously  or  to  repeat  words 
after  ajiother.  The  ability  to  comprehend  spoken  speech  is  preserved. 
The  muscles  governing  the  movements  of  articulations  have  their  functions 


Fig.  216. 


The  xone  of  Umguage« — After  MilU. 

unimpaired.  The  ability  to  express  thought  in  other  w*ays  than  by  articu- 
late speech  is  also  lost,  so  that  the  patient  is  unable  to  read  aloud,  to  w^rite, 
and  to  convey  ideas  by  gestures. 

It  may  happen  that  the  aphasia  is  not  complete,  t\t\,  the  patient  re- 
tains the  ability  to  utter  certain  words.  When  such  is  the  case,  the  latter 
are  monosyllabic,  or  they  may  be  expressive  of  emotion,  or,  as  is  some- 
times the  case,  the  last  words  uttered  by  the  patient  at  the  time  of  the 
onset  of  the  attack.  Thus  the  patient  may  be  able  to  say  **  Yes "  and 
**  No  '* ;  or  he  may  utter  his  favorite  oath. 

Sometimes  the  aphasia  is  very  limited,  the  patient  having  lost  the 
ability  to  utter  substantives. 

Agraphia,  as  already  stated,  is^  almost  invariably  associated  with  motor 
aphasia.  It  may  happen^  however,  that  he  has  preserved  the  ability  to 
write  his  name  and  address,  and  some  few  other  words,  which  he  has 
written  so  frequently  in  the  past  as  to  make  them  mere  automatic  utterances. 
The  patient  can  usually  write  from  copy. 
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Subcortical  Motor  Aphasia. — This  presents  the  same  clinical 
features  as  cortical  motor  aphasia,  with  the  exception  that  the  patient  is 
able  to  write  in  proportion  to  the  preservation  of  speech,  and  he  can  re- 
spond to  the  Proust-Lichtheim  test.  In  subcortical  motor  aphasia  the  pa- 
tient has  in  his  mind  the  name  of  the  object  which  he  is  incapable  of 
emitting.  To  demonstrate  this,  Proust  and  Lichtheim  suggested  that  the 
patient  be  asked  to  name  the  number  of  syllables  in  a  word  he  had  heard, 
and  to  indicate  his  answer  by  compressing  the  examiner's  hand  as  many 
times  as  there  were  syllables  in  the  word. 

2.  Auditory  Aphasia ;  Word-Deafhess.— The  centre  for  auditory 
word  memories  lies,  as  already  stated,  in  the  cortex  of  the  middle  and  p)os- 
terior  portions  of  the  first  temporal  convolution,  extending  upward  into  the 
supramarginal  gyrus.  It  thus  lies  between  the  areas  for  articulatory  and 
visual  word  memories,  and  is  rarely  involved  without  evidence  of  disturb- 
ance in  the  other  speech  processes.  The  symptoms  of  auditory  aphasia 
include  inability  to  form  ideas  from  words  spoken  to  him,  although  he 
hears  the  voice  distinctly.  In  some  cases  the  defect  is  so  profound  that  he 
fails  to  recognize  the  nature  of  any  sound  {fnind-deafness).  The  patient  is 
unable  to  write  from  dictation  ;  he  does  not  comprehend  what  he  reads, 
etc.  In  some  cases  the  defect  may  be  so  mild  that  great  care  is  required 
to  determine  the  nature  of  the  condition  present.  When  conducting  the 
examination,  it  should  be  the  aim  of  the  physician  to  discover  the  ability 
of  the  patient  to  understand  the  spoken  name  of  objects  seen,  heard, 
handled,  tasted  or  smelt;  the  power  to  understand  speech  and  musical 
tone  ;  and  the  power  to  call  to  mind  objects  named. 

3.  Visual  Aphasia. — The  symptoms  of  visual  aphasia  include  an  in- 
ability to  understand  the  significance  of  printed  or  written  words,  notwith- 
standing the  normal  condition  of  the  organs  of  vision.  In  cases  in  which 
the  lesion  is  not  complete,  the  patient  may  retain  the  power  to  understand 
letters,  but  not  words.  It  may  also  happen  that  certain  words  which  he 
sees  so  frequently  that  their  recognition  has  become  automatic,  e.g.,  his 
own  name,  especially  when  written,  are  perfectly  understood.  In  case  of 
complete  destruction  of  the  angular  gyrus,  the  power  of  writing  is  lost.  If 
visual  aphasia  is  uncomplicated,  he  can  understand  spoken  words.  If  a 
sharp  instrument  is  employed  to  write  letters  and  words  on  his  hands,  he 
can  understand  them. 

As  a  sub-variety  of  visual  aphasia  we  have  mind-blindness,  in  which 
the  patient  is  unable  to  understand  the  nature  or  uses  of  any  object  seen. 
In  another  variety,  known  as  optic  aphasia,  he  cannot  call  up  the  name  of 
objects  seen  ;  in  other  words,  he  cannot  name  things. 

Subcortical  Sensory  Aphasia. — Both  auditory  and  visual  aphasia 
may  result  from  subcortical  lesions.  In  subcortical  auditory  aphasia 
the  patient  cannot  understand  spoken  words,  and  he  cannot  write  to  dicta- 
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tion  ;  but  he  can  speak  spontaneously,  can  read  aloud,  can  write  volun- 
tarily, and  can  copy. 

Subcortical  visual  aphasia  is  characterized  by  word-blindness  as- 
sociated with  right  lateral  homonymous  hemianopsia ;  but  the  patient  can 
speak  spontaneously,  can  write  voluntarily  and  from  dictation,  and  can 
understand  what  is  said  to  him. 

Tlie  Climcal  Relations  of  Motor  and  Sensory  Aphasia.— ^O wing 
to  the  intimate  anatomical  relations  existing  between  the  centre  forarticula- 
tory  memories  and  the  Roiandic  region,  motor  aphasia  is  almost  invariably 
associated  with  right-sided  hemiplegia.  The  zone  of  language  is  supplied 
by  the  middle  meningeal  artery,  a  lesion  of  which  rendei^  it  entirely  func- 
tionless.  Hence  complete  aphasia  may  be  produced.  Nevertheless,  the 
lesion  may  be  limited,  in  which  case  motor  aphasia  exists  apart  from  in- 
volvement of  the  other  speech  areas.  As  a  rule,  in  fact  it  might  be  said 
almost  invariably,  motor  aphasia  is  of  rapid  onset,  and  is  associated  with 
the  ordinary  symptoms  of  apoplectic  seizures,  etc.,  the  aphasia  not  being 
recognized  until  the  patient  rallies.  Sensory  aphasia,  on  the  other  hand,  is 
generally  the  result  of  focal  lesions  other  than  circulator^',  including  tumors 
and  degenerations.  The  symptoms  are  of  gradual  onset,  and  the  speech 
disturbance  occurs  independently  of  involvement  of  other  portions  of  the 
zone  of  language. 

Lenioiis  of  the  Ceiitruui  Ovale.— Lesions  of  the  centrum  ovale 
are  both  rare  and  difficult  of  recognition.  This  portion  of  the  brain  is  com- 
posed of  both  projection  and  commissural  systems  of  fibres.  Destructive 
lesions  of  the  former  give  rise  to  distinct  symptoms,  which  will  resemble 
those  of  cortical  or  capsular  origin  according  as  they  approach  the  cere- 
bral cortex  or  the  internal  capsule.  Lesions  involving  commissural  fibres 
may  give  rise  to  no  symptoms,  /.r.,  to  no  symptoms  which  we  are  likely  to 
recognize* 

Lesions  of  the  Motor  Fibres  of  the  Centrum  Ovale.— These  pro- 
duce paralysis  of  great  or  small  distribution  on  the  side  of  the  body  opposite 
to  that  of  the  lesion.  If  the  latter  be  situated  adjacent  to  the  cortex  where 
the  different  fibres  are  well  separated  the  paralysis  will  be  limited,  as  in 
cortical  lesions.  When,  on  the  other  hand,  the  lesion  is  deeply  situated  and 
near  the  internal  capsule,  a  small  lesion  is  capable  of  producing  a  wide- 
spread hemiplegia.  In  subcortical  lesions  tJiere  may  be  spasm  of  the 
paralyzed  extremities,  tonic  predominating  over  clonic,  with  but  moderate 
or  late-appearing  headache.  In  cortical  lesion  headache  is  severe,  appears 
early,  and  is  associated  with  local  tenderness,  and  the  convulsions  are  epi- 
leptiform in  type,  and  are  succeeded  by  paralysis  in  the  previously  con- 
vulsed parts. 

Lesions  of  the  Sensory  Fibres  of  the  Centrum  Ovale.— Mills  de- 
scribes three  sets  of  system  fibres  of  sensory  functions  as  follows  :  *'  (1 )  The 
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bundle  which  conveys  the  impulses  concerned  in  common  sensibility,  the 
fibres  of  this  bundle  probably  reaching  or  approaching  the  cortex  in  the 
limbic  lobe  and  postero-parietal  region ;  (2)  gustatory  fibres  which  pass  to 
the  lower  and  more  inferior  portions  of  the  temporal  lobe,  probably  chiefly 
to  the  fourth  temporal  convolution  ;  (3)  a  bundle  or  set  of  fibres  which,  pro- 
ceeding from  the  lateral  fillet,  turns  downwards  so  as  to  take  its  course  into 
the  superior  temporal  convolutions,  conveying  to  them  auditory  excitations/' 
Lesions  of  these  several  tracts  give  rise  to  anaesthesia,  word-deafness  and 
other  interference  with  hearing,  and  disorders  of  the  sense  of  taste  respec- 
tively. Mention  may  be  made  at  this  place  of  the  optic  radiations  of 
Gratiolet,  which  continue  the  projection  system  of  the  visual  sense  and  ex- 
tend from  the  cuneus  to  the  internal  capsule,  and  disease  of  which  pro- 
duces hemianopsia,  which  is  more  complete  as  the  lesion  recedes  from  the 
cortical  centres  of  vision.  For  further  data  bearing  on  disease  in  the  latter 
locality  the  reader  is  referred  to  the  section  on  Hemianopsia. 

As  to  the  lesions  of  the  association  tracts,  practically  little  is  known 
of  clinical  value.  Most  subcortical  lesions  must  produce  some  interference 
with  commissural  and  association  fibres,  and  it  is  reasonable  to  believe  that 
symptoms  must  be  produced  thereby.  It  remains  for  future  investigators 
to  determine  what  these  symptoms  are,  and  the  special  structures,  lesions  of 
which  produce  them.  Of  late  considerable  attention  has  been  paid  to  the 
subject  of  a  stereognosis,  />.,  the  power  of  recognizing  the  nature  and  use  of 
objects  by  the  sense  of  touch.  This  faculty  can  hardly  be  dependent  upon 
mere  sensation,  but  rather  upon  the  coordination  of  various  senses, — that  is^ 
those  of  posture,  space,  pressure,  temperature  and  position.  As  to  which 
of  these  sensations  is  the  most  important  in  any  given  case  will  depend  very 
largely  upon  the  nature  of  the  object.  Thus,  the  temperature  sense  will  be 
of  paramount  importance  in  recognizing  ice ;  pressure  sense  in  recognizing 
objects  one  of  the  characteristics  of  which  is  high  or  low  specific  gravity, 
and  so  on.  Of  course,  if  common  sensation  is  completely  lost,  the  patient 
will  not  be  able  to  recognize  objects  by  the  sense  of  touch  ;  but  in  such 
cases  the  trouble  is  tactile  anaesthesia,  and  not  astereognosis,  and  may  result 
from  lesion  in  almost  any  part  of  the  sensory  pathways.  But  given  a  case 
in  which  there  is  comparatively  little  tactile  anaesthesia,  and  there  is  ina- 
bility to  recognize  the  nature  of  an  object  by  touch,  we  may  safely  diagnose 
the  presence  of  astereognosis.  In  such  cases,  the  lesion  is  subcortical  and 
in  the  parietal  region.  Already  two  cases  of  tumor  in  this  situation  have 
been  correctly  localized  on  this  symptom. 

Lesions  of  the  Corpora  Quadrigeniina.— Notwithstanding  pos- 
itive statements  of  authors  to  the  contrary,  lesions  of  the  corpora  quadrigem- 
ina  are  not  easy  of  recognition,  because  it  is  in  exceptional  instances  only  that 
these  structures  are  alone  involved.  When  we  bear  in  mind  that  the  chief 
lesion  in  this  locality  is  tumor,  which   may  produce  symptoms  referred  to 
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the  coq>ora  quadrigemina,  and  others  by  pressure  upon  the  surrounding 
structures,  one  can  readily  see  the  diagnostic  diflFiculties.  The  anterior 
tubercles  of  the  corpora  quadrigemina  have  to  do  with  the  reflex  move- 
ments  of  the  pupil  and  ciliary  muscle.  The  posterior  tubercles  and  the 
internal  geniculate  body  have  some  connection  with  the  auditor>*  nerve, 
and  apparently  have  some  fibres  of  coordination  tracts  (some  say  cerebellar 
tracts)  connected  with  them.  The  nuclei  of  the  third  nerves  lie  immedi- 
ately beneath  the  bodies. 

Lesions  of  the  corpora  quadrigemina  produce,  as  an  initial  symptom, 
incoordination  of  mo\-ement,  the  ataxia  simulating  very  closely  that  arising 
from  cerebellar  disease.  Next  there  appears  paralysis  of  the  eye-muscles, 
the  superior  and  inferior  recti  bearing  the  brunt.  The  ataxia  is  aggravated 
on  voluntary  movement.  Symptoms  referable  to  the  upper  extremities 
include  ataxia  of  movement  with  intention  tremor. 

In  case  of  disease  of  the  anterior  bodies,  pupillary  action  is  lost.  This 
symptom  is  not  always  reliable,  however,  because  tumors  in  this  locality 
are  commonly  associated  with  optic  neuritis,  which  is  capable  of  producing 
blindness  and  pupillary  inactivity.  Nevertheless,  it  is  commonly  admitted 
that  more  or  less  disturbance  of  vision,  apart  from  ocular  lesion,  com- 
monly exists.  There  will  also  be  the  associated  ataxia  and  oculo-motor 
palsy. 

In  disease  of  the  posterior  quadrigeniinal  bodies,  the  pupils  react  nor- 
mally, and  vision  is  but  slightly,  if  at  all,  disturbed.  Disturbance  of  hear- 
ing with  incoordination  of  movement  and  oculo-motor  paralysis  make  up 
the  symptom  complex. 

LieHloiiH  of  the  Corpora  Striata.— Each  of  these  ganglia  consists 
of  three  parts,— the  caudate  and  lenticular  nuclei  and  the  internal  capsule. 
Disease  of  the  caudate  and  lenticular  nuclei  is,  so  far  as  is  known,  incapable 
of  producing  disturbance  of  function  of  clinical  importance-  An  exception 
to  this  statement  may  be  taken  in  those  cases  in  which  the  integrity  of  the 
internal  capsule  is  directly  or  indirectly  affected  by  the  lesion.  It  is  known 
that  toss  of  motion  and  sensation  may  occur  in  conjunction  with  lesions  in 
this  location,  but  these  symptoms  are  but  temporary,  and  even  then  are 
believed  to  be  due  to  disturbance  of  the  internal  capsule.  Experimental 
observations  of  Hale  White  seem  to  show  that  in  rabbits,  at  least,  the 
striate  bodies  have  the  power  of  modifying  the  temperature  of  the  body. 
Clinically,  numerous  cases  have  been  observ^ed  in  which  remarkable  rises 
of  temperature  have  apparently  been  defxnident  upon  disease  in  this  loca- 
tion. In  some  cases  of  lesion  of  the  lenticular  nucleus,  anarthria  (pseudo- 
bulbar paralysis)  has  been  observed.  The  occasional  association  of  mobile 
spasm  with  lesions  of  the  posterior  portion  of.  the  lenticular  nucleus  has 
been  suggested  with  good  reason. 

The  internal  capsule  is,  on  the  other  hand,  a  most  important  structure 
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from  a  clinical  standpoint.  In  it  are  concentrated  within  a  small  space 
most  of  the  motor  and  sensory  fibres,  as  well  as  those  of  other  important 
fasciculi.  It  is  generally  described  as  consisting  of  an  anterior  and  poste- 
rior limb  united  at  an  obtuse  angle,  known  as  the  knee  of  the  capsule. 
The  clinical  evidence  of  d^ease  of  the  anterior  limb  is  as  yet  wanting.  It 
is  known  that  it  consists  anteriorly  of  a  bundle  of  fibres  to  the  thalamus, 
and  posterior  to  this,  and  adjoining  the  knee  of  the  capsule,  the  fronto- 
pontine tract.  Lesions  in  this  situation  are  very  rare.  In  the  knee  of  the 
capsule  are  the  fasciculi  for  the  motor  cranial  nerves.  Then  in  the  poste- 
rior limb  we  have  first  the  fibres  of  the  pyramidal  tract,  lesion  of  which 
produces  paralysis  of  the  lower  part  of  the  face  and  the  extremities  on  the 
opposite  side  of  the  body.  Defect  of  speech  occurs  at  first,  but  soon  dis- 
appears. If  the  lesion  is  on  the  left  side,  there  may  be  temporary  aphasia. 
The  paralysis  is  permanent,  and  is  practically  always  followed  by  some 
degree  of  rigidity  of  the  affected  limbs.  The  hemiplegia  is  not  necessarily 
complete,  though  usually  so,  for  the  lesion  may  involve  the  fibres  going  to 
but  one  limb.  A  lesion  of  the  posterior  third  of  the  posterior  limb  produces 
hemianaesthesia,  and  in  some  cases  hemianopsia  also.  A  partial  lesion  affect- 
ing the  sensory  fibres  may  excite  widespread  pains  instead  of  anaesthesia. 

Liesions  of  the  Corpus  Callosum.— Anatomical  and  physiolog- 
ical investigations  have  not  yet  defined  the  course  of  the  fibres  in  the  corpus 
callosum,  nor  have  they  determined  their  functional  relations.  Hence  the 
clinical  study  of  lesions  in  it  has  thus  far  proven  very  unsatisfactory. 
We  do  know,  however,  that  lesions  in  the  corpus  callosum  must  produce 
different  clinical  pictures  according  to  the  particular  fibres  involved.  In 
the  case  of  destructive  lesions,  we  should  expect  bilateral  paralysis  or  inco- 
ordination according  to  the  segment  of  the  callosum  involved.  Irritative 
lesions  should  produce  bilateral  convulsions.  Other  symptoms  observed 
in  connection  with  disease  in  this  location  include  stammering,  slowness  of 
speech,  change  in  temperament,  strabismus,  dilatation  of  the  pupils,  and  ro- 
tation of  the  head.  Bristowe  has  formulated  the  following  proposition  re- 
specting the  progress  of  callosal  tumors  :  *' First,  the  occurrence  of  head- 
ache and  other  vague  symptoms  of  progressive  cerebral  disease  ;  second,  the 
gradual  onset  of  more  or  less  well-marked  hemiplegia ;  third,  the  appear- 
ance in  a  greater  or  less  degree  of  similar  symptoms  on  the  opposite  side 
of  the  body  ;  fourth,  the  coming  on  of  dementia  with  drowsiness,  loss  of 
speech,  difficulty  in  swallowing,  and  want  of  control  over  the  rectum  and 
bladder."  Inasmuch  as  the  mental  deterioration  referred  to  by  Bristowe 
has  been  observed  only  in  cases  of  tumor,  and  not  in  softening  limited  to 
the  callosum,  it  is  fair  to  presume  that  it  may  be  dependent  upon  the 
pressure  exerted  by  the  tumor  upon  other  structures. 

Lesions  of  the  Pons  Varolii.— The  many  systems  of  conducting 
fibres  and  the  numerous  cranial  nerve  nuclei  and  roots  in  the  pons  and  ad- 
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jacent  structures  make  the  symptomatology  of  lesions  in  this  locality  a 
most  varied  one. 

Taking  first  the  types  of  paralysis  which  may  result  from  pontine  dis- 
ease, we  find  first  that  a  lesion,  generally  of  the  upper  portion  of  the  pons,  I 
may  be  so  situated  as  to  produce  a  hemiplegia  which  may  be  indistinguish-                      I 
able  from  that  arising  from  lesion  of  the  corresponding  internal  capsule,  ex-  [ 
cepting  that  there  is  loss  of  the  power  of  conjugate  deviation  of  the  eyes 
towards  the  side  of  the  lesion.                                                                                                       ; 

In  a  second  type  of  paralysis,  dependent  upon   lesion  involving  the  ) 

pyramidal  tract  above  the  point  at  which  the  fibres  to  make  up  the  facial 
nerve  decussate,  there  will  be  hemiplegia  involving  the  face,  arm  and  leg,  on 
the  opposite  side  of  the  body. 

In  still  a  third  variety,  for  the  production  of  which  the  lesion  must  be 
in  the  lower  third  of  the  pons,  i,i\,  below  tlie  level  at  which  tJie  facial  fibres 
decussate,  there  will  be  paralysis  of  the  arm  and  leg  on  the  opposite  side  of 
the  body,  and  of  the  face  on  the  same  side  as  the  lesion, — in  other  words, 
an  alternate  hemrplegia. 

In  each  of  these  three  hemiplegic  t>''pes  the  symptoms  are  motor.  If, 
however,  the  lesion  be  deeply  situated  and  involve  the  tegmental  fibres  of 
the  pons,  there  will  be  disturbance  of  sensation  (hemianesthesia),  and  in  all 
probability  involvement  of  the  nuclei  of  the  sixth  nerve  as  well,  producing 
paralysis  of  the  external  rectus. 

Again,  the  lesion  may  inv^ade  the  sensorj^  root-fibres  of  the  fifth  cranial 
nerve.  Then  there  will  be  anaesthesia  of  the  face  on  the  corresponding 
side,  and  hemiplegia  on  the  opposite  side  of  the  body.  In  these  cases 
there  may  sometimes  be  observed  rigidity,  spasm,  or  choreic  movements 
of  the  extremities. 

Disturbance  of  speech  sometimes  takes  place.  This  is  explained  by 
the  fact  that  the  motor  speech-paths  lie  dorsad  in  the  portion  of  the  pyra- 
midal tracts,  their  destruction  giving  rise  to  a  condition  simulating  motor 
aphasia.  Difficulty  in  articulation  and  deglutition  may  be  produced  for 
the  same  reason. 

If  the  middle  cerebellar  peduncle  be  involved,  there  will  be  vertigo> 
vomiting  and  tinnitus,  with  deafness  on  the  side  corresponding  to  the 
lesion. 

Irritative  phenomena  are  liable  to  occur  in  acute  lesions,  as  haemor- 
rhage. They  include  convulsions,  which  are  peculiar  in  that  they  involve 
both  legs  or  both  arms  ;  sometimes  they  produce  semi-convulsive  parox- 
ysms of  coughing  (Gowers),  When  the  irritation  involves  the  area  of  the 
fifth  nerve,  there  may  be  trismus. 

Sometimes  hemorrhage  into  the  pons  will  cause  marked  pupillary 
contraction. 

Temperature  disturbances  are  not  uncommon  in  acute  pontine  lesions. 
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If   the   patient   survives   sufficiently   long,    the    temperature   may    reach 
109°  F. 

Dorsad  of  the  pons  lies  the  preoblongata.  In  this  region  is  situated 
the  nuclei  of  the  fourth  to  the  eighth  cranial  nerves,  inclusive,  together 
with  important  conducting  tracts.  The  structures  are  so  complicated, 
however,  and  the  functions  of  some  are  so  little  known,  that  a  study  of 
lesions  in  this  part  is  clinically  unprofitable. 

Lesions  of  the  Crura  Cerebri.— The  characteristic  symptom  com- 
plex of  lesion  of  one  crus  cerebri  is  hemiplegia  involving  the  lower  part  of 
the  face,  the  arm  and  the  leg  on  the  opposite  side  of  the  body,  and  the  mus- 
cles supplied  by  the  third  cranial  nerve  on  the  same  side.  This  is  generally 
known  as  alternate  hemiplegia  of  the  oculo-motor  type,  or  "  Weber's  syn- 
drome." 

An  acquaintance  with  the  anatomy  of  the  parts  shows  that  numerous 
cases  may  occur  without  the  symptoms  just  mentioned.  The  crura  are 
made  up  of  numerous  sensory  and  motor  tracts.  The  under  surface, 
sometimes  referred  to  as  the  '*  cnistUy'  is  made  up  mainly  of  motor  fibres  ; 
the  overlying  fibres  in  the  interior  are  sensory  in  function,  and  are  known 
as  the  '*  tegfnentum.''  Furthermore,  dividing  the  crura  into  quarters  from 
side  to  side,  we  are  able  to  assign  different  courses  and  connections  for  the 
fibres  in  each  of  these  divisions.  Thus  proceeding  from  without  inward, 
the  various  groups  include  fibres  from  the  occipital  and  temporal  lobes  to 
the  pons,  the  pyramidal  tract,  fibres  from  the  striate  body  and  the  posterior 
part  of  the  frontal  convolutions  and  the  anterior  central  convolution,  and, 
lastly,  fibres  from  the  insular  region  and  base  of  the  lenticular  nucleus  to 
the  upper  part  of  the  pons.  Bearing  these  anatomical  details  in  mind,  one 
can  readily  perceive  that  the  symptoms  of  crural  lesions  must  vary  with 
the  situation  and  the  size  of  the  lesion.  The  association  of  hemianesthesia 
with  the  '*  Weber  syndrome  "  indicates  positively  that  the  lesion  must  be 
intracrural.  If  there  is  no  sensory  disturbance,  it  is  probably  subcrural. 
If  the  lesion  is  subcrural  and  sufficiently  large  to  reach  across  the  inter- 
peduncular space,  then  the  third  nerve  on  the  opposite  side  may  be  involved, 
and  the  symptom  complex  includes  hemiplegia  in  association  with  bilateral 
motor  oculi  palsy.  According  to  Gowers,  '*  a  very  superficial  lesion  may 
cause  no  hemiplegia,  but  partial  palsy  of  one-third  nerve  from  damage  to 
the  root-fibres,  with  persistent  giddiness,  supposed  to  be  due  to  interference 
with  the  fibres  from  the  cerebellum." 

Lesions  of  the  Cerebellum.— Disease  or  injury  of  either  lateral 
lobe  of  the  cerebellum  produces  no  symptoms.  Lesion  of  the  middle  lobe 
produces  incoordination  of  gait,  simulating  that  of  intoxication.  The  knee- 
jerks  may  be  either  absent  or  present.  Sometimes  they  are  found  absent 
at  one  stage  of  the  disease,  and  either  present  or  exaggerated  at  another. 
Tumor  of  the  cerebellum,  and  this  is  the  most  frequently  encountered  lesion 
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in  this  localit}%  is  apt  to  be  associated  with  optic  neuritis,  vomiting  and 
deafness.  In  many  cases  of  optic  neuritis  vision  is  either  not  at  all  or  but 
slightly  impaired.  But  in  cerebellar  disease,  loss  of  vision  seems  to  be 
more  frequently  observed.  This  probably  finds  an  explanation  by  the  pres- 
sure exerted  on  the  anterior  corpora  quadrigemina.  The  deafness,  when 
present,  arises  from  pressure  on  the  posterior  corpora  quadrigcmina. 

Lesious  of  the  Optic  CliiaHtii,  Optic  Tract  and  Vistial  Cen- 
tres.—The  characteristic  symptom  of  a  lesion  involving  the  optic  commis- 
sure  or  tracts  and  the  cortical  visual  centres  is  hemianopsia  ;  and,  conversely, 
the  existence  of  hemianopsia  indicates  beyond  the  possibility  of  cavil  a  lesion 
involving  some  portion  of  the  structures  above  named.  According,  how- 
ever, as  the  lesion  involves  the  visual  fibres  in  this  or  that  portion  of  their 
course,  so  will  the  characteristics  of  the  hemianopsia  or  its  associated  con- 
ditions vary.  So  well  understood  is  this  fact,  that  we  find  in  the  clinical 
investigation  of  hemianopsia  a  mo.st  beautiful  and  scientific  application  of 
the  principles  of  cerebral  localization. 

By  hemianopsia  is  meant  a  blindness  in  one-half  of  the  visual  field  of 
one  or  both  eyes.  If  it  afifects  a  half- field  in  one  eye,  it  is  unilateral ;  if  in 
both  eyes,  bilaieraL  If  the  blind  half-field  is  separated  from  the  normal 
one  by  a  vertical  dividing-line,  we  call  it  lateral  or  vertical  hemianopsia  ;  if 
the  dividing-line  is  horizontal,  horizontal  hemianopsia.  If  the  blind  half- 
field  lies  to\^ards  the  temporal  side,  it  is  temporal  hemianopsia  ;  if  both  tem- 
poral half-fields  are  involved,  bi-temporal  hemianopsia  ;  if  the  nasal  half-field 
is  destroyed,  nasal  hemianopsia  ;  if  the  nasal  half-field  of  one  eye  and  the 
temporal  half- field  of  the  other,  homonymous  hemianopsia.  The  latter  term 
is  further  qualified  by  the  terms  "  right "  and  '*  left,*'  according  to  the  blind 
side  in  its  relation  to  the  patient.  A  unilateral  lesion  posterior  to  the 
chiasm  always  produces  blindness  of  the  same-named  half  of  each  retina.  It 
should  be  remembered,  inasmuch  as  the  rays  of  light  cross  on  entering  the 
eye,  that  a  temporal  hemianopsia  is  due  to  a  blindness  of  the  nasal  half  of 
the  retina. 

A  proper  practical  understanding  of  the  significance  of  hemianopsia  as 
a  symptom  requires  a  knowledge  of  the  course  of  the  visual  tracts  in  the 
brain.  The  accompanying  diagram,  after  Starr,  adds  to  the  clearness  of  a 
written  description.  On  reaching  the  optic  chiasm,  each  optic  ner\'e  di- 
vides into  two  portions.  Those  fibres  which  had  come  from  the  temporal 
half  of  the  retina  pass  on  to  the  tract  of  the  corresponding  side  ;  while  those 
from  the  nasal  half  of  the  retina  decussate,  and  enter  the  optic  tract  on  the 
opposite  side.  '*  From  the  optic  chiasm  each  optic  tract  passes  around  the 
crus  cerebri  and  terminates  in  the  external  geniculate  body,  in  the  optic 
thalamus,  and  in  the  anterior  corpus  quadrigeminum,  as  seen  in  the  dia- 
gram. From  these  three  masses  of  gray  matter  new  fibres  start  out  which 
issue  from  the  outer  side  of  the  optic  thalamus,  enter  the  internal  capsule^ 
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and  curve  backward  through  the  occipital  lobe,  lying  on  the  outer  side  of 
the  posterior  horn  of  the  lateral  ventricle,  and  thus  reach  the  occipital  con- 
volutions, ending  chiefly  in  the  cuneus."     (Starr.) 


The  optic  and  visual  tracts. — After  Starr. 

N,  lesion  causing  nasal  hemianop>ia  :    7\  I^esion  causing  temporal  hemianopsia  ;  Hf  Lesion  causing  bi- 
temporal hemianop>ia  ;   C.  lesion  of  the  optic  tract  causing  left-lateral  hemianopsia. 

Hemianopsia  is  not  always  recognized  by  the  patient.  The  latter  may 
be  fully  aware  that  his  sight  is  not  what  it  should  be,  but  of  the  exact 
nature  of  the  defect  he  may  remain  in  ignorance.  In  the  case  of  Patrick 
H.,  a  soldier  shot  in  the  occipital  lobes  at  the  battle  of  Antietam,  a  case 
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that  has  become  historical,  the  actual  state  of  vision  was  not  known  until 
several  years  afterguards.  The  best  method  of  investigating  the  condition 
of  the  visual  field, — indeed,  the  only  way  for  keeping  records  of  a  case 
and  comparing  the  progress  made  from  time  to  time, — is  that  with  the  per- 
imeter. This  instrument  is  not.  however,  likely  to  be  at  the  command  of 
the  practitioner,  and  a  readier  way  is  necessary.  The  patient  should  be 
seated  opposite  the  physician.  One  eye  should  be  covered,  while  tlie  one 
to  be  tested  should  be  fixed  on  a  given  point  of  the  pliysician*s  features, — 
his  nose,  or  the  pupil  of  one  eye.  Whatever  point  be  selected  for  fixation, 
the  greatest  care  must  be  observed  to  have  that  point  immediately  oppo- 
site the  eye  to  be  tested.  If  the  physician's  eyes  are  utilized,  it  should  be 
the  one  opposite  to  that  of  the  patient  The  physician  must  likewise  close 
his  eye  not  in  use,  that  he  may  judge  his  own  field  of  vision  correctly. 
Then  the  physician,  holding  one  hand  at  a  considerable  distance  to  one 
side,  and  at  the  same  distance  from  himself  and  his  patient,  slowly  brings  it 
inwards  until  it  is  seen  by  the  latter.  He  then  tests  the  power  of  vision  in  the 
same  way  by  approaching  the  hand  from  another  direction,  and  then  from 
still  another  By  comparing  the  patient's  statements  with  the  observations 
of  his  own  eye,  he  is  able  to  determine  whether  there  is  or  is  not  limitation 
of  tlie  visual  field.  Finding  a  limitation,  he  may  make  a  diagram  of  the 
same  on  a  blackboard.  The  patient  is  directed  to  fix  his  vision  on  a  given 
spot,  while  the  chalk  is  approached  from  the  periphery  until  seen,  when  that 
point  is  marked  on  the  board.  The  chalk  is  then  approximated  from  still 
other  directions,  and  the  results  noted.  By  connecting  the  various  points 
thus  obtained,  the  shape  of  the  field  of  vision  is  roughly  delineated.  During 
al!  these  investigations,  care  must  be  exercised  that  the  patient  maintains  his 
gaze  on  the  fixation-point. 

I  have  said  that  the  recognition  of  the  seat  of  lesion  in  a  given  case  of 
hemianopsia  is  a  most  interesting  chnical  problem.  We  may  divide  lesions 
into  those  in  front  of  and  those  behind  the  primary  optic  centres  (external 
geniculate  body,  pulvinar  of  the  optic  thalamus,  and  the  anterior  corpora 
quadrigemina).  Cases  arising  from  lesions  in  front  of  these  parts,  i>.,  be- 
tween these  ganglia  and  the  chiasm,  present  the  phenomenon  known  as  the 
hemianopic  pupillar)'  inaction.  Lesions  behind  these  ganglia  do  not  aflect 
the  pupillar>^  reactions.  When  the  hemianopic  pupillary  inaction  is  present, 
light  thrown  on  the  blind  half  of  the  retina  fails  to  elicit  a  pupillary  con- 
traction. In  applying  this  test,  the  greatest  care  is  necessary  that  the  light 
be  thrown  on  the  blind  part  only  ;  otherwise  the  observ^ation  is  valueless. 
The  examination  should  take  place  in  a  darkened  room,  the  source  of  light 
should  be  a  small  flame,  and  the  ophthalmoscopic  mirror  should  be  most 
carefully  handled.  The  distance  at  which  it  is  held  should  be  such  as  to 
bnng  the  light  to  the  smallest  possible  point. 

When  the  lesion  involves  the  central  portion  of  the  chiasm  (Fig.  217, 
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//),  the  decussating  fibres  are  attacked,  and  bitemporal  hemianopsia  re- 
sults. 

Should  the  lesion  increase  in  size  and  affect  the  direct  fibres  on  one 
side,  there  will  be  complete  blindness  on  that  side,  and  temporal  hemianop- 
sia on  the  other. 

A  lesion  attacking  the  outer  fibres  of  the  chiasm  (Fig.  217,  N)  pro- 
duces nasal  hemianopsia.  Symmetrically  placed  lesions  of  this  character 
produce  binasal  hemianopsia,  a  very  rarely  observed  condition.  In  one 
reported  case  this  resulted  from  atheroma  of  the  circle  of  Willis. 

A  lesion  of  one  optic  tract  causes  lateral  hemianopsia,  the  side  of  the 
hemianopsia  being  the  side  opposite  to  the  lesion.  It  is  possible,  however, 
for  a  lesion  affecting  one  optic  tract  to  involve  only  a  portion  of  its  fibres. 
Thus  a  tumor  pressing  only  upon  its  outer  fibres  would  cause  a  nasal 
hemianopsia  in  the  eye  of  the  corresponding  side.  According  to  the  direc- 
tion and  force  with  which  the  pressure  is  exerted,  very  irregular  types  of 
hemianopsia  may  result. 

In  many  cases  of  hemianopsia  arising  from  disease  of  the  tracts  or 
commissure  there  are  associated  symptoms  indicating  involvement  of  cer- 
tain cranial  nerves  or  the  motor  paths,  and,  not  infrequently,  changes  in  the 
ophthalmoscopic  appearances. 

If  the  tract  is  involved  at  its  termination  in  the  ganglia,  the  hemianop- 
sia is  associated  with  hemianaesthesia ;  if  in  the  internal  capsule,  there  will 
probably  be  hemianaesthesia  and  hemiplegia ;  a  lesion  between  the  internal 
capsule  and  the  cortex  will  cause  hemianopsia  with  or  without  hemi- 
anaesthesia. A  lesion  of  the  cortical  centres  (in  the  cuneus)  gives  rise  to 
hemianopsia  alone.  The  absence  of  associated  symptoms  here  becomes  of 
localizing  value. 

Aside  from  the  above  we  may  have  hemianopsia  associated  with  the 
most  complicated  conditions.  Thus  a  complete  obstruction  of  the  entire 
Sylvian  artery  will  give  rise  to  hemianopsia,  hemiplegia,  and,  when  the  left 
side  is  affected,  aphasia,  alexia,  etc. 

The  mode  of  onset  of  hemianopsia  varies  according  to  the  pathologi- 
cal cause.  In  diseases  of  the  chiasm  and  optic  tracts  it  is  usually  gradual, 
because  the  lesions  appearing  in  this  situation  are  nearly  always  of  a  chronic 
nature.  Cases  due  to  cortical  diseases  are  not  infrequently  sudden  in  their 
appearance  because  of  the  possibility  of  the  production  of  the  trouble  by 
circulatory  disturbances  (embolism  and  haemorrhage).  At  the  same  time 
it  must  be  borne  in  mind  that  lesions  of  any  kind  may  obtain  in  any  por- 
tion of  the  visual  tract,  each  kind  impressing  upon  the  case  its  distinctive 
features. 

The  line  of  division  between  the  normal  and  blind  fields  possesses  no 
fixed  character.  It  may  be  vertical,  slanting,  sinuous  or  indented.  It  may 
pass  through  the  fixation-point  or  well  within  it ;  it  may  be  vertical  and  on 
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a  line  with  the  fixation-pomt ;  but  when  within  a  kw  degrees  of  the  latter 
it  very  often  curves  towards  the  bhnd  half,  leaving  the  fixation-point  within 
the  seeing  area.  The  preserv-ation  of  central  vision  bears  no  relation  what- 
ever to  tlie  seat  of  the  lesion ;  it  probably  depends  upon  individual  pecu- 
liarities in  the  decussation,  the  fixation-point  on  the  retina  receiving  fibres 
from  both  sides. 

This  phenomenon  is  susceptible,  however,  of  another  explanation,  if., 
the  existence  of  a  centre  for  central  vision  outside  of  the  half-vision  centres 
in  the  cuneus.  Four  cases  bearing  on  this  point  have  now  been  recorded. 
In  each  there  was  a  first  attack  of  hemianopsia,  with  preservation  of  central 
vision  for  a  distance  of  from  three  to  eight  degrees  about  the  fixation- 
point.  A  second  attack  of  hemianopsia  occurring,  destroying  the  remain- 
ing half-fields,  the  central  vision  was  still  retained,  although  its  acuity 
was  considerably  impaired. 

Frc.  218. 


Homonymous  hemianopsia  aflecLing  the  lower  quodranti  from  fibre- sarcoma  of  ihc  cuncus. 

^fhe  course  pursued  by  a  hemianopsia  is  not  a  typical  one.  In  some 
cases  the  defect  remains  stationar>'  for  years.  In  others  it  exhibits  ver\' 
great  variations  from  time  to  time.  Oppenheimer  has  said  that  an  oscillat- 
ing bitemporal  hemianopsia  is  almost  always  of  syphilitic  origin.  In 
disease  of  one  optic  tract  it  b  not  usual  for  the  defect  to  extend  to  the 
uninvolved  half-fields.  Still,  there  may  be  concentric  limitation  of  the  latter 
by  reason  of  the  tract-lesion  setting  up  inflammation  of  the  optic  nerve- 
fibres  beyond  the  commissure.  In  hemianopsia  from  disease  of  the  occip- 
ital lobe  the  blind  half-field  may  extend  to  a  line  vertical  with  the  fixation- 
point»  but  never  beyond  it.  The  fact  that  it  has  done  so  is  significant  of 
extension  of  disease  to  the  opposite  side  of  the  brain. 

The  blindness  is  not  always  symmetrically  distributed  when  the  lesion 
Is  in  the  tract  or  commissure.  Indeed,  irregularity  in  the  defect  is  here  the 
rule  rather  than  the  exception.  In  disease  of  the  occipital  lobe,  on  the  other 
hand,  symmetry  of  defect  is  the   rule.     The   latter  symptom  is  therefore 


868  CEREBRAL  LOCALIZATION. 

indicative,  though  not  conclusively,  of  cortical  lesion.  I  here  append  the 
perimeter  charts  of  a  case  of  lateral  homonymous  hemianopsia  in  which 
the  lower  quadrants  are  defective.  Such  cases  are  not  uncommon. 
Usually  they  result  from  disease  of  the  cuneus,  the  fibres  from  the  lower 
half  of  the  cuneus  going  to  the  upper  half  of  the  retina,  and  iiice  versa. 
It  is  believed,  and  with  good  reason,  too,  that  each  portion  of  the  retina 
finds  its  representation  in  a  special  portion  of  the  cuneus.  This  fact  is 
of  importance  in  the  study  of  scotomata,  especially  when  the  latter  are 
symmetrical. 

When  hemianopsia  has  lasted  for  any  length  of  time,  it  is  apt  to 
remain  permanent.  The  only  possible  exceptions  are  those  arising  from 
syphilitic  disease  which  has  not  acted  destructively  on  the  nerve-elements. 

A  functional  hemianopsia  has  been  claimed.  There  can  be  no  doubt 
of  its  existence  if  we  refer  only  to  transitory  attacks  of  this  symptom  in 
conjunction  with  migraine,  or  similar  attacks  unassociated  with  cephalic 
pain.  These  latter  are  probably  abortive  migrainous  seizures.  Dana  has 
referred  to  lithaemia  and  gout  as  causes  of  hemianopsia,  but  I  should  feel 
very  doubtful  of  their  ability  to  produce  such  a  condition  without  first  giv- 
ing rise  to  structural  alterations  in  the  visual  fibres. 

Hemiopic  hallucinations  have  been  described  by  Seguin,  Peterson, 
Putzel  and  others.  By  the  former  author  it  is  stated  that  in  two  out  of 
nine  cases  of  ordinary  homonymous  hemianopsia  these  visual  hallucinations 
appeared  in  the  subsequently  blind  field  prior  to  the  onset  of  the  blindness. 
In  Peterson's  cases  the  visual  disturbances  existed  in  conjunction  with 
mental  trouble  and  without  any  associated  blindness. 

In  certain  rare  cases  the  blindness  in  tlie  half-field  takes  the  form  of 
a  network,  the  remaining  spots  giving  more  or  less  acute  vision. 

Horizontal  hemianopsia  is  nearly  always  due  to  retinal  disease.  Noth- 
nagel  has,  however,  reported  a  case  in  which  he  believed  the  trouble  lay 
in  the  occipital  lobes. 


CHAPTER  XX. 
LOCALIZATION  OF  LESIONS  OF  THE  SPINAL  CORD. 

The  localization  of  lesions  of  the  spinal  cord  is  of  the  greatest  clinical 
importance,  especially  to  the  surgeon.  In  the  solution  of  the  problem 
there  are  two  important  factors :  first,  the  determination  of  the  level  of 
the  lesion ;  and,  second,  the  particular  portions  of  the  cord-structure 
involved. 

The  first  problem,  the  determination  of  the  level  of  the  lesion,  de- 
mands a  knowledge  of  certain  important  anatomical  facts.  The  spinal  cord, 
it  must  be  remembered,  does  not  extend  throughout  the  entire  length  of 
the  vertebral  canal,  for  its  lowermost  extremity  is  on  a  level  with  the  inter- 
space between  the  first  and  second  lumbar  spines.  For  clinical  study,  it 
must  be  regarded  as  composed  of  a  number  of  segments,  to  each  of  which 
belongs  a  pair  of  nerves  transmitting  motor  and  sensory  impulses  to  or 
from  definite  portions  of  the  body.  The  surface-guides  for  determining  the 
location  of  these  segments  are  the  spinous  processes.  But  it  must  be  re- 
membered that  said  processes  are  not  opposite  the  cord-segment  bearing 
the  corresponding  designation,  nor  are  their  apices  on  a  level  with  the 
bodies  of  the  vertebra  from  which  they  spring  ;  and,  again,  the  spinal  nerves 
do  not  emerge  from  the  vertebral  canal  at  points  opposite  the  spinal  seg- 
ments from  which  they  spring,  for  they  travel  some  distance — ^sometimes 
long,  and  sometimes  short — along  the  spinal  canal  before  entering  the  in- 
tervertebral foramina.  These  inter-relations  between  the  spinous  processes, 
their  vertebrse.  the  several  cord-segments  and  their  nerves^  can  be  best  ap- 
preciated by  reference  to  Fig.  219  than  by  any  wordy  description.  To  it, 
therefore,  the  reader  is  referred  for  further  information. 

Next,  knowledge  is  demanded  concerning  the  motor  and  sensory 
functions  of  the  several  spinal  segments.  As  to  their  motor  functions,  a 
good  general  idea  may  be  obtained  by  inspection  of  the  table  presented  on 
page  872,  and  which  is  quoted  from  Gowers's  *'  Diseases  of  the  Nervous 
System,"  vol.  i.,  p.  252,  More  elaborate  tabulations  have  been  pre- 
sented by  other  authors,  but  inasmuch  as  none  of  them  is  admitted  to  be 
exact,  we  must  remain  satisfied  with  the  general  view  thus  presented. 

We  know  still  less  of  the  sensory  functions  of  the  cord  than  we  do  of 
the  motor  Numerous  authors  have  prepared  elaborate  diagrams  demon- 
strating the  areas  of  anesthesia  resulting  from  lesions  at  difierent  levels.  I 
have  purposely  reproduced  four  of  these  in  order  to  show  the  discrepan- 
cies of  the  results  obtained,  and   to  demonstrate  that  for  the   present,  at 
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least,  we  must  rest  satisfied  with  an  approximate 
diagnosis ;  one,  however,  that  will  be  sufficiently 
exact  for  all  practical  purposes. 

The  next  step  in  the  problem  of  spinal 
localization  is  the  determination  of  the  particular 
conducting  tracts  or  portions  of  gray  matter 
involved.  The  functions  of  all  of  these  known 
to  exist  at  the  present  time  remain  undetermined. 
Insuperable  difficulties  seem  to  exist,  interfering 
with  investigation.  The  motor  tracts  are  the 
best  understood. 

The  present  method  of  studying  the  ner- 
vous system  as  composed  of  neurons  is  the 
most  practical  from  a  clinical  standpoint.  We 
may  divide  the  motor  structures  of  the  spinal 
cord  into  two  neurons, — the  upper  and  lower. 
The  upper  motor  neurons  find  their  ganglion 
cells  in  the  cerebral  cortex,  the  axis-cylinder 
process  of  which  pass  through  the  pyramidal 
tracts,  terminating  at  but  not  in  immediate  con- 
nection with  the  ganglion  cells  of  the  anterior 
gray  horns.  The  lower  motor  neuron  com- 
mences with  the  structures  last-named  and  the 
nerve-fibre  emanating  therefrom,  extending  into 
the  appropriate  spinal  nerve,  and  terminating  in 
the  muscles.  The  upper  motor  neurons,  taken 
collectively,  comprise  the  direct  and  crossed 
pyramidal  tracts.  By  far  the  greater  majority 
of  them  are  situated  in  the  crossed  or  lateral 
pyramidal  tracts.  Any  lesion  of  them  is  asso- 
ciated with  paralysis,  which  is  attended  by  ex- 
cessive action  of  the  tendon  and  cutaneous 
reflexes  proceeding  from  all  spinal  segments 
below  the  uppermost  level  of  the  lesion.  Such 
paralysis,  moreover,  is  attended  by  spasticity  of 
the  muscles  involved. 

With  lesions  of  the  lower  motor  neuron 
we  have  an  entirely  different  clinical  picture. 
This  includes  the  ganglion  cells  of  the  anterior 
gray  cornua  and  the  motor  nerve-roots  spring- 
ing from  the  same.  The  gray  matter  acts  as  a 
centre  for  and  a  distributor  of  nerve-impulses.  Lesions  limited  to  it  pro- 
duce symptoms   referred   to   disturbed  function   of  the   affected  segment, 
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Diagrammatic  representation  of 
the  relative  positions  of  the  ver- 
tebral spines  and  l>odies  and 
the  spinal  segments  and  nerves. 
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Fig,  220. 
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Diogmin  of  a  sectioo  of  the  spinal  cord  10  tht  cervical  region.  A.  C,  anterior  comml^^iire ;  P.  C, 
posterior  commissure ;  I.  g.  s.,  intermediate  gray  substance  ;  P.  Cor.,  posterior  comu ;  c.  c.  p., 
caput  coma  posteriori^  ;  L.  L.  L.,  lateral  limiting  area;  A.-L.  A*  T. ^  aotero-lateral  esccxkI* 
ing  tract  which  extends  along  the  {periphery  of  the  cord,  —  After  Gowcrs. 


Fig.  22 1 « 


Fig,  221. 


Representing  the  areas  of  aiyrsthesia  of  different  spinal  segments.— Accorditig  to  HcmL 
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Table  showing  approximate  relation  to  the  spinal  nerves  of  the  motor  and 
reflex  functions  of  the  spinal  cord. 


C.  / 


Stemo-mastoid, 

upper  Deck 

muscles,    upper 

part  trapezius 


Lower  neck 

muscles,     middle 

part  trapezius 


Small  rotators  of  head. 
Depressors  of  hyoid  bone. 
-»   Scaleni. 


^  J   Lev.  ang.  scapulae. 


Diaphragm 

Pectoralis  (  clavicular    part) 
Serratus 

Flexors  of  elbow 
\  Pronators,  triceps  . 
^  ^   Extensors  of  wrist  and  fingers 

.>  Hexors  of  wrist  and  fingers 
°  ^   Muscles  of  hand    . 


I  D, 


|M 
i    E: 


Extensors  of  thumb 


Lower  part 
trapezius  and  ' 
back  muscles 


2 

3 
4 
5 
6 

7 

8 

9 

JO 

J  J 
I      ^' 


.  Intercostals 


-  Abdominal  muscles 


Ileo-psoas 


Lumbar     muscles 


Peroneus, 

flexor  of  ankle, 

extensor  of 

ankle 


M 


2  ^  Cremaster  . 

\  F'lexors  of  hip 

^  \  Extensors  of  knee 

.  i  Adductors  of  hip  . 

I  F'.xtensors  and  abductors  of  hip 

V  Flexors  of  knee 

/  { 

^  Intrinsic  muscles  of  foot     . 


Deltoid  and 
other    shoulder 
muscles  and 
sternal  part 
of  pectoralis 


REFLEX. 


Dilatation  of 
pupil. 

Scapular. 


-  Epigastric. 


Abdominal. 


'  Cremasteric. 
Knee-jerk. 

►  Gluteal. 
I  Foot' 

>        clonus. 
Plantar. 


4   \  1'- 
J  J 


Perincval  and  anal  muscles. 


Fig.  223. 


Fig.  324. 


Representing  the  areas  of  anaesthesia  of  different  spinal  segments. — According  to  Stair. 
Fig.  225.  Fig.  226. 


Representing  the  areas  of  anaesthesia  of  diflerent  spinal  segments. — According  to  Thorbnm. 
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and   to    no   others.      These   ganglion    cells   exert   an    important  trophic 

function,  and  act  as  reflex  centres.     When  they  are  destroyed,  we  find,  as 

a   result,  paralysis  without  disturbance  of  sensation,  attended  at  first   by 

flaccidity  of  the  functionless  muscles,  and  still  later  by  extreme  atrophy  of 

the  latter.     From  the  beginning,  the  reflexes  belonging  to  the  diseased 

segment  are  destroyed.     We  find  a  good  example  of  lesion  of  the  anterior 

cornua  in  acute  poliomyelitis   anterior,  or  the  acute  spinal  paralysis   of 

infants. 

Fig.  227.  Fig.  228. 


Representing  the  areas  of  anaesthesia  of  different  spinal  segments. — According  to  Oppenheim. 

Knowledge  as  to  the  sensory-conducting  tracts  of  the  cord  is  as  yet 
limited.  We  do  know  that  the  same  fibres  do  not  conduct  tactile  pain, 
temperature,  and  muscular-sense  impulses,  for  all  of  those  are  not  equally 
involved  in  many  cases  in  which  sensation  is  disturbed. 

The  deficient  knowledge  seems  to  have  resulted  from  two  causes.  In 
the  first  place,  experiments  made  on  the  lower  animals  are  unsatisfactory  as 
to  their  effect  upon  disturbance  of  sensation  ;  and,  in  the  second  place,  in  the 
case  of  pathological  lesions  in  human  beings,  when  both  motor  and  sensor>^ 
functions  arc  disturbed,  the  latter  is  almost  always  involved  to  less  degree 
than  the  former,  and  recovers  more  quickly. 
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Fig.  229. 
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All  forms  of  sensation  appear  to  be  involved  in  lesions  of  the  columns 
of  Burdach.  As  a  result  of  disease  in  this  localit>\  we  have  pain,  anaesthesia, 
and  ataxia.  In  addition  to  condticting,  to  a  certain  extent,  tactile  sensa- 
tions from  the  opposite  posterior  root,  these 
tracts  contain  many  associative  fibres  connecting 
different  levels  of  the  cord.  Pain-sense  fibres 
and  exci  to- reflex  fibres  from  the  posterior  roots 
run  through  these  columns  to  reach  the  com- 
missure or  the  anterior  horns  ;  other  fibres  run 
through  it  to  Clark's  column  and  to  the  columns 
of  Goll. 

The  sensibility^  to  pain  apparently  lies  in  the 
gray  matter  near  the  gray  commissure,  Patho* 
logical  evidence  on  this  point  is  found  in  the 
loss  of  the  pain- sense  in  cases  of  syringomyelia. 

The  paths  for  sensibility  to  temperature  seem 
to  lie  near  to  those  of  the  pain -sense,  if  we  are  to 
judge  by  the  frequency  with  which  these  sensa- 
tions are  impaired  in  syringomyelia.  The  symp- 
toms of  this  same  disease  suggest  that  they  are 
far  (relatively)  removed  from  the  fibres  conduct- 
ing general  sensibilit>'  by  reason  of  the  non-in- 
volvement of  their  function* 

The  special  sensation  of  muscles,  articula- 
tions and  tendinous  sheaths  is  probably  by  way 
of  the  columns  of  Goll.  As  a  result  of  lesions 
in  this  tract,  we  have  loss  of  sensation  of  the 
position  of  the  limbs,  of  the  power  of  estimating 
weights,  and  of  coordination  of  muscular  effort. 

The  centres  for  the  rectum  and  bladder  are 
situated  in  the  lumbar  enlargement,  but  their 
exact  location  is  not  known  positively.  Lesions 
involving  these  centres  produce  incontinence  or 
retention  of  faeces  and  urine,  or  both.  If  the 
lesion  is  situated  in  the  centres  themselves,  then 
there  is  a  continuous  relaxation  of  the  sphincters. 
In  the  case  of  the  rectum,  this  is  evident  on  in- 
sertion of  the  finger,  which  discovers  the  relaxation  of  the  ana!  sphincter 
In  the  case  of  the  bladder,  it  is  indicated  by  the  constant  dribbling  of  urine. 
Should  the  lesion  be  in  the  conducting  tracts  by  which  these  centres  are 
controlled  by  the  brain,  the  involuntary  defecation  and  micturition  takes 
place  only  when  sufficient  contents  have  accumulated  to  act  as  a  reflex 
stimulus  to  muscular  action,  when  an  involuntar}^  escape  follows. 


The  upper  and  lower  neurotis 
of  motor  path. — After  Hutch- 
inson and  Rainy.  C  C,  cere- 
bral cell  ;  S.  C,  spinal  cell  ; 
S,  sensory  fibre ;  M,  muscle. 


CHAPTER  XXI. 
THE  EYE. 

A  STUDY  of  symptoms  of  the  eye  seems,  at  first  sight,  to  be  out  of 
place  in  a  text-book  devoted  to  general  medicine ;  but  inasmuch  as  there 
is  not  a  tissue  of  the  organs  of  vision  or  their  accessory  parts  that  may  not 
present  important  diagnostic  symptoms  in  medical  disorders,  a  knowledge 
of  the  eye  is  of  the  utmost  importance  to  the  general  practitioner. 
Hence  it  is  deemed  wise  to  include  a  chapter  on  the  eye  in  the  present 
treatise. 

The  portions  of  the  eye  to  be  studied  include 

1.  The  eyelid. 

2.  The  conjunctiva. 

3.  The  cornea. 

4.  The  sclerotica. 

5.  The  iris. 

6.  The  fundus  oculi. 

7.  The  eyeball  as  a  whole. 

8.  The  motor  apparatus  of  the  eyes. 

9.  The  state  of  the  refraction. 
10.  The  state  of  the  vision. 

I.  The  Eyelids. — The  eyelids  are  to  be  studied  as  to 

a.  Alterations  in  shape. 

b.  Alterations  in  color. 

c.  Eruptions,  ulcerations,  etc. 

d.  Motor  disturbances. 

(a)  Alterations  in  Shape. — The  main  alterations  in  the  shape  of 
the  eyelids  relate  to  swelling.  The  most  frequently  encountered  of  these 
is  swelling  from  oedema, — frequent  because  of  the  looseness  of  the  subcu- 
taneous connective  tissue  in  this  locality.  CEdema  of  the  eyelids  may 
result  from  general  or  local  causes.  As  a  symptom  of  general  disease  it 
not  uncommonly  constitutes  part  of  a  general  dropsy.  In  cases  of  chronic 
and  acute  nephritis,  oedema  in  this  locality  may  be  the  first  symptom  to 
suggest  to  the  patient  that  he  is  ill.  Such  oedema  is  ofttimes  fugitive, 
especially  in  chronic  interstitial  nephritis.  As  a  rule,  it  is  worse  in  the 
morning,  and  wears  off  in  the  course  of  the  day. 

Swelling  of  the  eyelids  may  also  be  observed  in  anaemia,  in  arsen- 
ical poisoning  (of  which  it  is  sometimes  an  initial  sign),  and  in  iodism. 

The  local  causes  of  swelling  of  the  eyelids  include  all  inflammatory 
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aflfections  about  the  eyes,  hay  fever,  angeio-neiirotic  oedema,  urticaria,  con- 
junctivitis, etc.  In  many  instances  the  primar>^  local  lestoo  affecting  the 
Hds  is  secondar>'  to  some  general  disorder,  as  in  the  case  of  variola, 
measles,  glanders,  etc.  The  swelling  of  the  eyelids  from  local  lesions  is 
ofttimes  disproportionately  severe  to  the  associated  s)Tnptoms.  Thus  it  is 
not  uncommon  to  observe  the  swelling  to  be  so  great  in  cases  of  urticaria, 
er>'sipelas  of  the  face  and  scalp,  rhus  poisoning,  etc.,  as  to  cause  complete 
closure  of  the  eyelids. 

As  to  strictly  local  troubles,  but  few  occasion  any  great  degree  of  pal-  • 
pebral  swelHng,  as  a  rule.  Of  these,  ophthalmia  neonatorum  (gonorrhoea! 
ophthalmia)  is  the  most  important,  because  of  the  serious  results  following 
the  failure  to  recognize  and  treat  it  early.  The  swelling  from  catarrhal 
conjunctivitis  and  hay  fe%^er  are  ordinarily  but  slight,  and  inconvenient  only 
from  an  aesthetic  standpoint. 

To  the  ophthalmic  surgeon,  cedema  of  the  eyelids  is  an  invaluable 
index  of  the  condition  of  the  eyeball  after  operation,  as  its  presence  at  such 
time  is  a  sure  sign  of  infection.  As  long  as  the  eyelids  present  a  normal 
appearance,  he  has  confidence  that  healing  beneath  is  progressing  satis- 
factorily. 

Circumscribed  swelUnge  of  the  eyelids  may  be  occasioned  by 
styes,  dacryo-cystitis,  meibomian  cysts,  and  tophi. 

(p)  Alterations  in  Color  of  the  lids.— The  only  important  symp- 
tom in  this  connection  is  a  darkening  of  the  lids  or  the  appearance  of  dark 
rings  about  the  eyes,  which  are  common  in  some  persons  whenever  suffer- 
ing  from  constitutional  depreciation.  They  are  not  to  be  regarded  as  diag- 
nostic of  any  condition  ;  they  do  not  even  offer  suggestions  as  to  the  spe- 
cific direction  to  which  inquirj,'  should  be  directed. 

(c)  Eruptions  and  Ulcerations  of  the  Lids.— The  most  impor- 
tant of  these  is  blepharitis  margiuaiis,  which  is  characterized  by  swelling 
and  redness  of  the  edges  of  the  lids,  the  affected  parts  being  covered  by 
numerous  small  whitish  scales.  In  some  cases  the  edges  of  the  lids  are 
encrusted,  and,  when  carefully  cleansed,  will  show  small  ulcerations  about 
the  origin  of  the  lashes.  Blepharitis  margin alis  may  be  produced  by  bad 
hygienic  surroundings,  general  constitutional  depreciation,  exposure  to 
smoke,  dust  and  wind,  errors  of  refraction,  and  conjunctival  inflammations. 
Some  authorities  regard  it  as  suggestive  of  anaemia  or  of  the  tubercular 
diathesis.     This  we  doubt 

The  important  ulcerations  of  the  lids  include  epithelioma  and  chancre. 
Epitheliomata  appear  generally  in  persons  of  advancing  years,  especially 
on  the  lower  lid.  They  are  characterized  by  ulceration,  with  scab  forma- 
tion, induration,  and  chronicity. 

Chancre  of  the  eyelid  does  not  present  characteristics  sufficiently 
well-defined  to  make  its  early  diagnosis  an  easy  matter.     The  ulceration  is 
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small  and  indurated,  the  discharge  is  slight, — indeed,  it  may  amount  to 
nothing  more  than  a  mere  moisture.  The  nature  of  the  lesion  is,  as  a  rule, 
not  recognized  until  the  appearance  of  the  secondary  symptoms. 

Tertiary  ulcerations  of  the  eyelids  are  of  rare  occurrence,  and  are 
apt  to  be  mistaken  for  epitheliomata.  They  are,  however,  deeper  and 
more  extensive  than  the  latter,  and  yield  readily  to  anti -syphilitic  treat- 
ment. 

{d)  The  Motor  Disturbances  of  the  Eyelids.— The  motor  disturb- 
.  ances  of  the  eyelids  include  paralysis  and  spasm. 

Paralysis  of  the  muscles  governing  the  movements  of  the  lids  may 
produce  lagophthalmos  or  ptosis. 

By  lagophthalmos  is  meant  an  inability  to  close  the  eye.  When  of 
paralytic  origin,  it  is  symptomatic  of  disease  of  the  seventh  cranial  nerve, 
and  is  a  prominent  feature  of  peripheral  facial  palsy.  Occasionally  it  may 
be  due  to  mechanical  causes,  as  cicatricial  contraction  of  the  skin  overlying 
the  lids,  and  unusual  protuberance  of  the  eyeballs,  as  from  exophthalmic 
goitre  and  retro-ocular  tumors. 

Incomplete  closure  of  the  eyelids  during  sleep  occurs  occasionally  with 
some  people,  especially  children.  It  is  more  frequent,  however,  as  a  phe- 
nomenon of  exhaustion  or  of  exhausting  disease.  The  eyeballs  are  rolled 
somewhat  upwards  ;  thus  only  the  sclerotic  is  exposed. 

A  peculiar  impairment  of  the  movements  of  the  lids  known  as  von 
Qraefe's  sign  occurs  in  exophthalmic  goitre,  and  is  regarded  as  pathog- 
nomonic of  that  disease.  It  is  characterized  by  failure  of  the  upper  lid  to 
move  in  complete  harmony  with  the  eyeball  when  directing  the  gaze  in  a 
downward  direction. 

Another  symptom  of  exophthalmic  goitre  relating  to  the  lids  is 
Stellwag's  sign.  It  consists  of  enlargement  of  the  palpebral  aperture 
disproportionately  great  as  compared  with  the  exophthalmos. 

Ptosis  is  a  partial  or  complete  inability  to  raise  the  upper  lid.  It  is 
due  to  paralysis  of  the  levator  palpebrae  superioris.  It  is  one  of  the  symp- 
toms of  lesion  of  the  third  pair  of  cranial  nerves  (motor  oculi). 

The  diagnostic  significance  of  ptosis  varies  with  the  associated  symp- 
toms. Occurring  apart  from  other  oculo-motor  palsy,  and  without  other 
symptoms,  it  may  be  due  to  injury  or  disease  of  the  supra-orbital  branch  of 
the  motor  oculi  nerve. 

When  associated  with  hemiplegia,  and  without  evidence  of  involvement 
of  other  muscles  supplied  by  the  third  pair,  it  is  probably  due  to  a  cortical 
lesion. 

When  associated  with  paralysis  of  the  superior  rectus,  it  is  in  all  prob- 
ability nuclear  in  origin. 

When  associated  with  paralysis  of  all  the  muscles  supplied  by  the 
third  nerve,  it  is  due  to  injury  or  disease  of  the  trunk  of  that  nerve. 
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But  ptosis  may  arise  from  other  causes  than  lesions  of  the  third  nerve 
and  its  branches.     In  congenital  cases  the  defect  is  a  muscular  one,  and 

is  usually  associated  with  other  deformities  of  the  orbit  or  eye. 

Ptosis  may  be  reflex  from  irritation  in  the  domain  of  the  fifth  ner\'e, 
owing  to  inhibition  of  the  centre  for  the  levator  palpebr^.  The  irritation, 
as  a  rule,  consists  of  dental  irritation,  as  caries  or  tlie  extraction  of  a  tooth. 
It  has  followed  upon  division  of  the  fifth  nerve. 

Ptosis  from  paralysis  of  the  sympathetic  is  characterized  by  droop- 
ing of  the  upper  lid  on  the  affected  side  associated  with  contracted  pupil, 
heat  and  redness,  and  cedema  of  the  skin  and  sweating  on  the  affected  side, 
A  very  similar  condition  is  said  to  follow  upon  lesions  of  the  corpus  stri- 
atum. In  ptosis  from  paralysis  of  the  sympathetic,  the  movement  of  the 
upper  lid  is  unimpaired.      In  other  words,  it  is  a  pseudo- ptosis. 

Morning  ptosis  occurs  for  the  most  part  in  weakly  women.  Roth 
sides  are  affected.  It  seems  to  be  an  aggravation  of  the  norma!  diflficulty 
of  opening  the  eyes  on  awakening.  The  condition,  when  pathological,  usu- 
ally lasts  from  ten  to  twenty  minutes.  During  the  balance  of  the  day  there 
is  no  difficylt>\ 

Hysterical  ptosis  may  be  either  single  or  double.  It  is  associated 
with  a  slight  spasm  of  the  orbicularis. 

Ptosis  is  not  an  unusual  symptom  in  the  course  of  locomotor  ataxia. 
It  is  then  almost  invariably  associated  with  other  oculo-motor  palsies. 

A  pseudo- ptosis  may  be  due  to  disease  of  the  eyeball  Such  cases  are 
recognized  by  the  presence  of  the  primary*  disorder  and  the  preservation  of 
motor  function  on  the  part  of  the  levator  palpebr^. 

The  spasmodic  affections  of  the  eyelids  include  blepharospasm,  nicti- 
tating spasm,  and  fibrillary  twitchings  of  the  lids. 

Blepharospasm  is  characterized  by  tonic  spasm  of  the  orbicularis 
palpebrarum  of  variable  duration,  and  coming  at  long  or  short  intervals. 
It  may  be  due  to  obscure  disease  of  the  facial  nerve,  hysteria,  or  diseases 
of  the  eye  of  which  photophobia  is  a  prominent  feature.  The  neurotic 
cases  may  be  usually  checked  temporarily  by  pressure  exerted  on  cer- 
tain parts  about  the  orbit,  notably  the  point  of  e.xit  of  the  supra-orbital 
nerve. 

Nictitating  spasm  is  a  clonic  spasm  of  the  orbicularis,  and  is  charac- 
terized by  rapid  winking  movements  of  the  eyelids.  It  constitutes  one  of 
the  varieties  of  the  "  habit  spasm/* 

Fibrillary  twitchings  are  produced  by  momentary  contractions  of 
individual  fibres  of  the  muscles  of  the  eyelids.  They  are  not  uncommon 
in  states  of  exhaustion. 

2.  Tlie  tanjuuetiva. — ^The  objective  symptoms  relating  to  the  con- 
junctiva include 

a.   Injection  of  the  conjunctiva. 
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b.  Discharges,  which  may  be  mucous,  muco-purulent,  or   puru- 

lent. 

c.  Pseudo-membranous  formation. 

d.  Phlyctenules. 

e.  Granulations  (trachoma). 

f.  Ecchymoses. 

(a)  Ooigunctival  Injection. — Conjunctival  injection  is  an  important 
symptom  of  all  inflammatory  diseases  of  the  conjunctiva.  It  is  characterized 
by  the  formation  of  a  coarse  scarlet  network  of  tortuous  blood-vessels  in 
the  conjunctiva  itself,  as  shown  by  the  fact  that  they  move  with  manipulation 
of  that  mucous  membrane.  The  intensity  of  the  injection  is  a  safe  index 
of  the  severity  of  the  inflammation  of  which  it  is  the  symptom. 

(6)  Conjunctival  Discharges. — Conjunctival  discharges  may  be  mu- 
cous, muco-purulent,  or  purulent.  Mucous  discharge  is  clear  and  more 
or  less  watery.  It  is  characteristic  of  simple  catarrhal  conjunctivitis.  It 
may  also  be  produced  by  any  irritation  of  the  eyes,  as  from  exposure  to  an 
irritating  atmosphere,  excessive  use  of  the  eye,  or  eye-strain. 

A  muco-purulent  discharge  consists  of  mucus  in  which  float 
thick  yellowish  flocculi.  It  is  present  in  well-developed  cases  of  acute  and 
chronic  catarrhal  conjunctivitis,  and  in  granular  ophthalmia. 

A  purulent  discharge  presents  a  thick,  creamy  consistence,  and  is  of 
a  yellowish-green  color.     It  is  found  in  purulent  (j^onorrhoeal)  ophthalmia, 

A  severe  catarrhal  conjunctivitis  will  sometimes  produce  just  as  marked 
a  purulent  discharge ;  indeed,  it  may  be  impossible  to  distinguish  it  from 
gonorrhoeal  ophthalmia  by  the  discharge  alone.  The  diagnosis  can  then 
only  be  made  by  the  other  symptoms,  which,  in  the  latter  disease,  are  much 
more  virulent. 

Dryness  of  the  conjunctiva  is  observed  in  collapsic  states.  In 
lagophthalmos  (facial  paralysis),  by  reason  of  the  failure  of  the  lids  to  regu- 
larly lubricate  the  conjunctiva,  it  may  also  occur. 

{c)  Pseudo-Membranous  Formations. — The  membranous  forma- 
tions of  the  conjunctiva  include  the  Croupous  and  the  diphtheritic. 
Some  claim  that  they  are  both  diphtheritic.  Their  clinical  differentiation  is 
in  many  instances  almost  impossible.  Indeed,  their  objective  appearances 
are  at  times  such  that  the  distinctions  are  mainly  those  of  relative  inten- 
sity,— the  bacteriological  examination  of  the  exudate  alone  being  the  diag- 
nostic guide.  Croupous  conjunctivitis  presents  a  thickening  of  the 
conjunctiva,  with  thinning  of  the  epithelial  layer  of  the  same.  The  pseudo- 
membrane  is  grayish  in  color,  and  is  found  principally  upon  the  lids.  It 
may  appear  (though  always  of  rare  occurrence)  in  gonorrhoeal  ophthalmia, 
epidemic  conjunctivitis,  and  after  burns  by  acids,  steam  and  scainfications. 
The  microorganisms  which  have  been  found  include  the  Klebs-Loeffler 
bacillus,  streptococci,  staphylococci  and  diplococci. 
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Diphtheritic  coryuiictivitis  is  due  to  iorection  with  the  Klebs* 
Loefflcr  bacillus^  though  predisposition  in  the  shape  of  constitutional  or 
local  weakness  h  necessarj'  as  a  predisposing  factor.  The  majority  of  cases 
are  secondary  to  faucial  or  nasal  diphtheria,  though  it  may  appear  as  an 
idiopathic  affection.  The  pseudo-membrane  presents  a  gray  color.  It  is 
comparatively  thick,  and  covers  the  conjunctiva  of  the  globe  and  lids.  It 
is  closely  adherent  to  the  surface  beneath,  and  can  only  be  removed  with 
force,  leaving  a  raw,  bleeding  surface.  Removal  is  followed  by  rapid  renewal 
of  the  membrane.  The  croupous  membrane  can  be  removed  with  compara- 
tive ease,  but  it  also  leaves  a  raw,  bleeding  surface,  and  is  soon  renewed, 

(i/)  Phlyctenules. — Phlyctenule  consist  of  small  elevations,  reddish 
in  color,  appearing  on  either  the  conjunctiva,  the  cornea  or  the  corneal  edge 
{ihnbus  €orne^\  most  frequently  at  the  latter  point.  They  tend  to  break  down 
and  form  small  ulcerations  at  their  apices.  They  heal  without  leaving  any 
scar,  excepting,  in  occasional  instances,  on  the  cornea,  when  the  ulcer  in* 
vades  the  substance  of  that  structure.  They  are  generally  multiple  and 
surrounded  by  a  network  of  blood-vessels,  the  balance  of  the  conjunctiva 
being  fairly  clear.  They  constitute  the  diagnostic  symptom  oi  phlyctenular 
conjunctivitis  and  phlyctinular  keratitis, 

{e)  Granulatione  (Trachoma). — These  consist  of  numerous  dis- 
crete elevations,  most  numerous  in  the  conjunctival  fold,  though  existing 
also  in  great  numbers  upon  the  palpebral  conjunctiva.  They  are  character- 
istic of  ^r^f////(?r  r^/7;>//frrfT7//j ;  also  known  as  granular  lids  SLud  granular 
ophthalmia.  They  occur  also  in  what  has  been  called  follicular  conjunc- 
titntis^  a  disease  which,  from  the  pathological  findings,  seems  to  be  insep- 
arable from  granular  ophthalmia. 

(/)  Ecchymoses. — Subconjunctival  ecchymoses  are  characterized 
by  extravasation  of  blood  beneath  the  conjunctiva,  and  are  exhibited  as 
solid  red  patches,  at  first  bright,  later  becoming  dark,  in  some  cases  ex- 
hibiting a  tendency  to  settle  by  gravity  beneath  the  more  dependent  portions 
of  the  eye.  They  may  be  produced  by  traumatism,  though  more  fre- 
quently they  follow  upon  violent  muscular  effort,  as  from  severe  vomiting 
and  coughing  paroxysms  (as  in  whooping-cough)  and  straining  at  stool, 
Ecchymoses  of  the  conjunctiva  occurring  without  apparent  cause  are  sup- 
posed to  indicate  vascular  degeneration. 

{g)  Coiyunctival  Thickemng. — A  thickened  fold  of  conjunctiva, 
triangular  in  shape,  with  its  base  towards  the  outer  part  of  the  eyeball  and 
its  apex  at  the  edge  of  or  on  the  surface  of  the  cornea,  is  characteristic  of 
pterygium.  In  its  earlier  stages  it  is  coursed  by  numerous  blood-vessels, 
which  converge  at  the  apex. 

The  subjective  symptoms  of  conjunctival  disease  are  few  in  number 
and  mild.  They  consist  of  sensations  of  heat  and  burning,  and  blurring 
of  vision.     They  are  of  no  diagnostic  value, 
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The  diseases  of  the  coi^Junctiva  include  the  following : 

(a)  Conjunctivitis,  of  which  we  have  the  following  varieties  : 
i.  Simple  or  catarrhal  conjunctivitis, 
ii.   Chronic  catarrhal  conjunctivitis, 
iii.  Phlyctenular  conjunctivitis. 

iv.  Purulent  conjunctivitis  (gonorrhoeal  ophthalmia). 
V.  Croupous  conjunctivitis, 
vi.   Diphtheritic  conjunctivitis, 
vii.   Follicular  conjunctivitis, 
viii.  Granular  conjunctivitis. 
(d)  Pterygium, 
(r)  Symblepharon. 
(a)  Conjunctivitis.— i.  Simple  Oatarrhal  Oorgunctivitis.— Sim- 
ple catarrhal  conjunctivitis  results  almost  invariably  from  the  irritation  of 
foreign  bodies  or  exposure  to  cold.     Occasionally  it  occurs  in  epidemic 
form,  and  is  then  due  apparently  to  some  atmospheric  condition.      We 
speak  of  these  cases  as  epidemic  conjunctivitis.     We  may  also  encounter 
conjunctivitis  as  a  common  complication  of  certain  infectious  diseases,  es- 
pecially of  measles,  scarlatina,  and  variola  {exantheinatons  conjunctivitis). 

It  is  characterized  subjectively  by  sensations  of  heat  and  burning  in 
the  eye,  obscuration  of  vision  by  the  increased  production  of  mucus,  and  a 
mild  degree  of  photophobia.  Pain  occurring  during  the  course  of  conjunc- 
tivitis is  a  sure  indication  of  a  corneal  complication,  probably  mai^nal 
ulcer.  Objectively,  there  are  more  or  less  marked  conjunctival  injection, 
associated  in  severe  cases  with  oedema  of  the  subconjunctival  tissue  (clu- 
mosis),  mucous  or  muco-purulent  discharge.  Sometimes  the  eyelids  are 
considerably  swollen.  The  accumulation  of  discharge  with  closed  lids  may 
give  rise  to  gumming  of  the  edges  of  the  lids  over  night.  The  disease 
usually  runs  a  course  of  a  few  days.  Sometimes  it  merges  into  a  chronic 
conjunctivitis. 

ii.  Ohronic  Catarrhal  Oonjunctivitis.— This  disease  presents  per- 
sistent conjunctival  injection,  as  a  rule  of  mild  grade,  associated  with  a 
slight  muco-purulent  discharge  and  redness  of  the  edges  of  the  lids.  It  is  a 
common  attendant  upon  the  chronic  varieties  of  rhinitis  and  refractive  errors. 
iii.  Phlyctenular  Conjunctivitis.— Phlyctenular  conjunctivitis  is  due 
for  the  most  part  to  some  constitutional  error,  and  is  especially  common 
among  children  of  tubercular  diathesis ;  hence  its  common  designation  of 
scrofulous  ophthalmia.  Its  occurrence  is  favored  by  bad  hygienic  sur- 
roundings. Objectively,  it  is  characterized  by  the  appearance  of  phlyc- 
tenulie  upon  the  ocular  conjunctiva,  lachrymation,  and  in  some  instances 
the  association  of  so-called  scrofulous  symptoms,  as  enlarged  lymphatic 
glands,  chronic  muco-purulent  coryza,  etc.  Photophobia  is  not  prominent 
unless  the  cornea  is  involved. 
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iv.  Purulent  Oonjunctivitis ;  Gonorrhoeal  Ophthalmia ;  Oph- 
thalmia Neonatorum. — Acute  purulent  conjunctivitis  is  due  to  infection 
by  the  microorganism  of  gonorrhcea.  The  first  symptoms  appear  in  the 
course  of  two  or  three  days  after  infection,  and  consist  of  a  high  degree  of 
conjunctival  injection,  with  more  or  less  chemosis,  sweHing  and  redness  of 
the  lids,  and  sensitiveness  of  the  parts  to  manipulation.  The  discharge  at 
first  is  serous,  and  may  contain  some  blood.  It  soon  shows  admixture  of 
pus,  and  finally  becomes  entirely  purulent  It  is  always  profuse,  accumu- 
lating within  a  comparatively  few  minutes  after  the  affected  eye  has  been 
throughly  cleansed.  The  disease  generally  runs  a  course  of  three  or  si.x 
weeks.  For  some  time  after  the  subsidence  of  the  affection  there  remain 
a  swelling  of  the  conjunctiva  and  chronic  inflammation  of  the  Hds, 

Occurring  in  infants  (ophthalniia  tieoDatorum),  the  first  symptoms 
are  observed  two  or  three  days  after  birth.  They  are  identical  with  those 
observed  in  adult  cases.  In  the  latter,  one  eye  is  usually  first  affected ;  if 
the  second  eye  should  become  involved,  it  is  from  secondar>^  infection. 
In  ophthalmia  neonatorum  both  eyes  are  involved.  The  gonorrhoeal 
ophthalmia  of  infants  usually  runs  a  milder  course  than  when  occurring  in 
adult  life. 

Purulent  ophthalmia  in  any  event,  however,  is  to  be  regarded  as  a 
dangerous  affection,  owing  to  the  character  of  its  complication.s.  These 
consist  of  corneal  ulceration  and  sloughing.  Even  panophthalmitis  may 
ensue.  The  early  inauguration  of  proper  treatment  almost  invariably 
brings  about  good  result*^. 

V.  Croupous  Conjunctivitis." The  symptoms  of  this  disease  are 
those  of  simple  conjunctivitis  plus  the  appearance  of  the  false  membrane. 
The  latter  is  seen  mainly  upon  the  palpebral  conjunctiva.  A  clinical  dis- 
tinction made  between  it  and  diphtheritic  conjunctivitis  is  that  the  mem- 
brane in  the  croupous  variety  does  not  infiltrate  the  tissues  over  which  it 
lies.  The  diagnosis  cannot  be  made  positively  without  a  bacteriological  ex- 
amination of  the  exudate.  The  prognosis  of  the  affection  is  generally 
favorable.  It  runs  a  prolonged  course,  which  may  be  greatly  shortened 
by  appropriate  treatment. 

vi.  Diphtheritic  CoDJunctivitis,— Diphtheritic  conjunctivitis  is  a 
much  more  serious  affection,  sloughing  of  the  cornea,  with  total  destruc- 
tion of  the  affected  eye,  being  a  common  sequel.  The  onset  of  the  disease 
is  sudden  and  its  progress  rapid.  Swelling  of  the  lids,  witli  marked  indura- 
tion, is  an  early  feature.  The  discharges  are  serous  and  blood-streaked. 
The  diagnostic  symptom  is  the  thick,  grayish,  pseudo-membrane,  which  has 
already  been  described.  It  covers  not  only  the  palpebral,  but  also  the 
ocular  conjunctiva.      Constitutional  symptoms  are  well  marked. 

vii.  Follicular  Conjunctivitis. — The  causes  of  this  disease  are  be- 
lieved to  be   unfavorable  hygienic  surroundings  and  depreciated  constitu- 
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tion.  It  is  apparently  contagious,  as  it  sometimes  occurs  as  an  epidemic 
in  institutions  and  schools. 

Its  characteristic  clinical  feature  is  the  formation  of  small  elevations, 
which  arc  due  to  enlargement  of  the  lymphatic  follicles  of  Krause,  espe- 
cially in  the  fornix  conjunctivae.  The  symptoms  of  the  affection  are  not, 
as  a  rule,  severe.  They  include  slight  thickening  of  the  lids,  lachrymation, 
mucous  discharge,  and  conjunctival  injection.  The  prognosis  is  generally 
favorable,  but  the  disease  is  apt  to  run  a  slow  course. 

viii.  Granular  Conjunctivitis;  Trachoma.— Whether  or  not  this  is 
the  same  disease  as  the  preceding  is  a  debatable  question.  The  attempt 
has  been  made  to  base  a  differentiation  upon  the  structure  affected  in  the 
two  diseases ;  but  this  has  not  been  successful,  as  the  elevations  in  both 
instances  are  due  to  enlargement  of  Krause's  follicles.  The  only  practical 
clinical  distinction,  then,  seems  to  be  one  of  severity.  The  etiology  of 
granular  lids  is  found  in  bad  hygiene,  depreciated  constitution,  and  conta- 
gion. In  the  beginning,  the  elevations  of  granular  ophthalmia  are  discrete, 
with  some  little  thickening  of  the  lids.  Other  than  these,  there  is  but  little 
local  disturbance.  In  the  more  advanced  or  acute  cases,  the  usual  symp- 
toms of  moderately  severe  conjunctival  inflammation  are  associated.  In 
still  other  cases  considerable  conjunctival  thickening  appears,  and  finally 
the  inner  surfaces  of  the  lids  are  lined  with  a  mass  of  lymphoid  tissue. 
Corneal  complication  in  the  shape  of  opacity  with  vascularity  (^pannus)  is 
common  in  these  latter  cases. 

The  terminal  stage  of  the  affection  is  atrophy  of  the  granulations  with 
formation  of  cicatricial  tissue,  and  this,  in  turn,  may  lead  to  distortion  of  the 
eyelids.    The  disease  is  exceedingly  chronic,  and  very  resistant  to  treatment. 

Diagnostic  errors  relating  to  granular  lids  are  very  common,  the 
prevalent  mistake  being  that  of  confusing  it  with  the  papilliform  swellings 
which  occur  in  the  fornix  conjunctivae  in  acute  and  chronic  catarrhal  con- 
junctivitis.    The  history  of  the  case  should  prevent  errors. 

(J?)  Pterygium. — The  objective  appearances  of  a  pterygium  have 
already  been  described.  The  subjective  symptoms  are  those  of  conjuncti- 
val irritation.  The  tendency  of  the  affection  is  to  extend  and  involve  a 
considerable  portion  of  the  cornea,  becoming  not  only  a  source  of  incon- 
venience, but  also  endangering  vision. 

PinguecuISB  are  liable  to  be  confounded  with  pterygium  by  the  un- 
initiated. Their  objective  appearances  are  decidedly  different,  however,  as 
they  consist  of  a  yellowish  elevation  or  spot  situated  at  one  or  the  other 
side  of  the  cornea — not  upon  it.  They  are  especially  frequent  in  old 
people.  They  arc  due  to  conjunctival  thickening,  and  never  cause  any 
inconvenience  other  than  from  their  appearance. 

{c)  Symblepharon. — Symblepharon  is  a  cicatricial  attachment  of  the 
palpebral  and  ocular  conjunctivae.     It  occurs  especially  after  injuries,  as 
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bums ;  but  it  has  been  known  to  follow  granular  ophthalmia  and  diphthe- 
ritic conjooctivitis. 

3.  The  Cornea. — The  objective  symptoms  suggestive  of  corneal  dis* 
ease  inclode  the  following  : 

a.   Pericorneal  injection* 

K   Loss  of  transparency  (opacities). 

c.  Ulcerations. 

d.  Deformities, 

e.  Vesicles. 

f.  Tumors. 

(a)  Pericorneal  Injection.— Pericorneal  or  ciliary  injection  is  sug- 
gestive of  disease  of  the  cornea,  iris,  or  ciliary  body.  It  is  characterized 
by  the  appearance  of  small,  straight  vessels  radiating  from  the  edge  of  the 
cornea.  The  vessels  are  so  fine  and  closely  placed  that  they  give  the 
appearance  at  first  sight  of  a  diffuse,  rose-colored  band  about  the  edge  of 
the  cornea.  That  the  injection  is  not  conjunctival  is  shown  by  it  remain- 
ing stationary  during  manipulation  of  the  conjunctiva. 

(//)  Loss  of  Transparency  of  the  Oomea.— The  transparency  of 
the  cornea  may  be  lost  by  reason  of 

i.   Inflammatory  infiltration, 
ii.  The  formation  of  cicatrices, 
ill.   Accumulation  of  pus  within  its  substance, 
iv.  The  arcus  senilis. 

i.  Inflammatory  Inflltration. — In  all  inflammations  of  the  cornea 
there  occurs  an  infiltration  of  leucocytes  into  the  substance  of  the  cornea, 
giving  rise  to  an  opacity  which  may  be  diffused,  uttA  a  sfeamintss  af  its 
surface^  or  ill-defined  and  streaky.  The  permanence  of  this  opacity  de- 
pends upon  the  extent  and  duration  of  the  pathological  process.  In  order 
to  detect  corneal  opacities  in  their  earliest  stage,  focal  illumination  is  abso- 
lutely necessary.  A  haziness  that  will  be  imperceptible  to  ordinary  inspec- 
tion will  thus  be  made  readily  visible.  In  the  majority  of  cases^  inflamma- 
tory infiltration  clears  up  completely. 

ii.  The  formation  of  cicatrices  follows  upon  severe  inflammations 
of  considerable  duration  and  the  healing  of  ulcers.  According  to  their 
density  we  speak  of  them  as  nehidte^  maculiP  and  ieucotna.  The  nebula;  are 
very  faint ;  indeed,  are  generally  visible  under  focal  illumination,  Leucoma  is 
a  dense  white  opacity ;  the  macula  is  midway  between  the  two  in  density. 
The  surface  of  the  cornea  in  these  cases  will  be  found  to  be  normally  pol- 
ished, as  contrasted  with  the  steamy  surface  of  acttv^e  inflammation. 

iii.  The  appearance  of  pus  within  the  corneal  substance  indi- 
cates abscess  of  that  structure.  It  is  sometimes  referred  to  as  onyx.  Ab- 
scess of  the  cornea  can  only  occur  from  infection.  It  is  usually  secondaiy 
to  ulceration. 
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IV.  The  arcus  senilis  is  a  narrow  band  of  opacity  along  the  corneal 
edge.  As  its  name  implies,  it  is  frequently  observed  in  the  aged.  It  may 
occur  in  younger  subjects  by  reason  of  degenerative  changes,  as  beginning 
arterio-sclerosis. 

(c)  Ulcerations  of  the  Cornea. — Corneal  ulcerations  present  them- 
selves in  many  ways.  They  may  be  superficial  or  deep ;  transparent  or 
opaque;  large  or  small;  central  or  marginal;  and  acute  or  chronic.  In 
one  point  only  do  they  agree,  namely,  in  the  loss  of  corneal  substance. 
They  follow  well-defined  causes,  being  secondary  to  other  diseases  of  the 
eye,  especially  to  purulent  ophthalmia,  diphtheritic  conjunctivitis,  phlyc- 
tenular keratitis,  herpes  corneae ;  they  may  follow  traumatism ;  they  may 
occur  in  conjunction  with  lesions  of  the  fifth  pair  of  nerves  {neura-paralytic 
ulcer) ;  or  they  may  occur  in  the  aged,  or  in  those  whose  constitution  is  im- 
paired as  a  primary  disorder.  Many  of  them  exhibit  a  remarkable  tendency 
to  perforation  of  the  cornea  with  resulting  prolapse  of  the  iris,  and  in  ex- 
treme cases,  in  which  a  large  portion  of  the  cornea  is  diseased,  dislodgement 
and  escape  of  the  crystalline  lens.  They  may  heal  without  leaving  any 
structural  defects  ;  or  be  followed  by  opacities  of  small  or  great  degree, 
adhesions  between  the  iris  and  posterior  surface  of  the  cornea  {anterior 
syncchicB),  or  complete  protrusion  of  the  iris.  They  are  sometimes  asso- 
ciated with  collection  of  pus  in  the  anterior  chamber  or  hypopyon. 

Ulcers  of  the  cornea  have  been  classified  as  follows  : 

The  simple  ulcer,  which  is  small  and  superficial,  and  exhibits  no 
tendency  to  perforation.  It  usually  undergoes  healing  without  any  perma- 
nent structural  defects. 

The  serpiginous  ulcer,  which  pursues  a  malignant  course,  tending  to 
spread  in  both  surface  and  depth.  In  the  beginning  there  is  an  infiltration 
of  the  central  corneal  tissue,  followed  by  breaking  down.  The  margins  of 
the  ulceration  show  a  disposition  to  slough.  The  balance  of  the  cornea  is 
inflamed  and  infiltrated.  It  is  liable  to  be  associated  with  iritis  and  hy- 
popyon. The  consequences  of  this  form  of  ulceration  are  most  serious,  in- 
cluding permanent  corneal  opacities,  anterior  and  posterior  synechiae,  ante- 
rior staphyloma,  and  panophthalmitis. 

The  marginal  ulcer  runs  a  slow  course,  involving  the  cornea  near  its 
circumference. 

The  herpetic  ulcer,  which  follows  upon  the  rupture  of  a  herpetic 
vesicle. 

{(i)  Deformities  of  the  Oomea.—The  principal  deformity  of  the 
cornea  is  the  conical  cornea  (kerato-conus).  Marked  cases  are  readily 
recognized  by  inspection  with  the  unaided  eye.  The  milder  degrees  ex- 
hibit to  the  ophthalmoscope,  held  at  a  distance  from  the  eye,  an  annular 
shadow  in  the  red  reflex.  Direct  ophthalmoscopic  examination  shows 
great  distortion  of  the  fundus. 
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Staphyloma  of  the  cornea  follows  ypon  extensive  cornea!  perfora- 
tions, and  is  characterized  by  a  marked  protuberance,  which  consists  of 
altered  corneal  tissue  and  the  iris.  It  may  involve  part  or  the  whole  of  the 
cornea.     In  color  it  is  whitish,  with  bluish  mottling. 

(r)  Vesicles. ^ — Vesicles  may  appear  on  the  cornea  as  a  manifestation 
of  harpas,  or  of  that  rare  aftection,  keratitie  bullosa.  Herpes  comeaa 
may  occur  as  an  idiopathic  affection,  in  which  the  vesicles  are  confined 
to  the  cornea  alone.  The  disease  exhibits  a  remarkable  tendency  to 
recur.  It  may  be  a  manifestation  of  herpes  zoster,  and  is  then  associated 
with  an  herpetic  eruption  over  the  area  of  distribution  of  the  nasal 
branch  of  the  fifth  nerve.  It  is  characterized  by  inten.se  pain  and  local 
anaesthesia.  Catarrhal  herpes  occurs  in  association  with  catarrh  of  the 
air-passages. 

In  keratitis  bullosa  the  vesicles  are  larger  than  in  herpes.  Fol- 
lowing their  rupture  there  is  rapid  healing,  but  recurrence  is  almost  cer- 
tain. This  disease  seldom  occurs  excepting  in  eyes  which  have  been  dis- 
eased, as  by  glaucoma  or  irido-cyclitis. 

(/)  Tumors  of  the  Cornea, — These  include  fibroma,  papilloma, 
epithelioma,  sarcoma,  and  dermoid  cysts. 

The  subjective  symptoms  of  corneal  disease  include  pain,  pho* 
tophobia  and  blepharospasm,  in  addition  to  the  phenomena  observ^ed  in 
connection  with  conjunctival  disease.  Pain  is  not  apt  to  be  very  severe, 
excepting  in  cases  in  which  there  is  associated  lesion  of  the  iris  or  ciliary 
body.  Photophobia  is  present  in  all  cases  in  which  there  is  abrasion  of 
the  epithelial  layer  of  the  cornea.  It  is  unquestionably  the  most  important 
of  the  subjective  symptoms  of  corneal  disease.  The  blepharospasm  is 
the  direct  result  of  the  photophobia. 

Di8ease8  of  tlie  Cornea.— The  diseases  of  the  cornea  of  special 
interest  to  the  practitioner  may  be  included  under  the  difTerent  types  of 
keratitis,  two  of  which  are  of  great  importance,  namely ;  (a)  scrofulous 
keratitis  ;  and  (b)  interstitial  keratitis. 

(a)  Scrofulous  keratitis,  also  known  as  phlyctenular  keratitis, 
occurs  almost  entirely  among  children  of  a  strumous  diathesis.  It  is  fre* 
quently  associated  with  glandular  enlargements  and  evidence  of  bad  nutri- 
tion, as  anemia.  Common  attendant  symptoms  include  persistent  coryza, 
with  excoriation  of  the  nostrils,  post-nasal  adenoids,  etc.  It  is  one  of  the 
more  common  sequelae  of  measles. 

Objectively,  it  is  characterized  by  the  appearance  of  one  or  more 
phlyctenule^  on  the  surface  of  the  cornea,  associated  with  more  or  less 
ocular  injection.  Photophobia  is  apt  to  be  very  well  marked  Lachryma- 
tion  is  profuse. 

While  treatment  brings  great  relief,  the  causes  at  work  tend  to  fre- 
quent recurrences. 
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{b)  Interstitial  Keratitis.— In  its  initial  stage,  the  characteristic 
symptom  of  interstitial  or  parenchymatous  keratitis  is  gradually  increasing 
opacity,  rather  evenly  distributed  over  the  cornea,  but,  on  close  inspection, 
is  seen  to  be  more  dense  in  some  parts  than  in  others.  The  epithelial  sur- 
face of  the  cornea  soon  becomes  impaired,  and  then  that  structure  presents 
a  dull  aspect.  Soon  the  opaque  cornea  is  invaded  by  blood-vessels,  which, 
however,  are  so  delicate  and  so  closely  situated  that  they  give  at  first 
sight  the  appearance  of  a  reddish  blush  to  the  cornea.  The  associated 
symptoms  include  more  or  less  pain  and  lachrymation  and  the  phenomena 
of  the  associated  dyscrasia.  This,  in  the  majority  of  cases,  will  be  found 
to  be  congenital  syphilis. 

4.  The  Sclerotica. — The  only  symptom  of  special  importance  ref- 
erable to  the  sclerotica  is  a  purplish,  somewhat  raised  patch  at  a  short 
distance  from  the  limbus  comeae.  It  is  significant  of  scleral  inflam- 
mation (^episcleritis),  and  is  then  associated  with  a  slight  degree  of  pain, 
conjunctival  and  pericorneal  injection,  lachrymation,  and  slight  photo- 
phobia. While  recovery  usually  follows  in  the  course  of  three  or  four 
weeks,  there  is  a  remarkable  tendency  to  recurrence.  Episcleritis  is  nearly 
always  due  to  constitutional  conditions,  as  gout,  rheumatism,  syphilis,  or 
tuberculosis. 

If  the  inflammation  involves  the  entire  thickness  of  the  sclerotic  coat, 
other  structures  of  the  eye  are  also  likely  to  be  implicated.  Pain  is  more 
severe  than  in  episcleritis.  Intraocular  tension  is  increased,  and  there  is 
great  liability  to  secondary  glaucoma.  The  purple  patches  above  referred 
to  are  more  extensive  and  better  defined  than  in  episcleritis.  Other  than 
the  above,  the  symptoms  are  the  same  as  in  the  preceding. 

5.  The  Iris  and  Pupil. — The  objective  symptoms  in  this  direction 
include  alteration  in  the  appearance  of  the  iris,  and  changes  in  the  shape, 
size,  and  movements  of  the  pupils.  So  far  as  the  iris  itself  is  concerned, 
we  place  but  little  dependence  upon  alterations  in  its  appearance  as  an  aid 
to  diagnosis,  because  there  are  other  symptoms  which  are  unquestionably 
more  reliable  for  this  purpose.  In  the  only  important  disease  of  this 
structure,  iritis,  the  iris  presents  a  dull  or  lustreless  appearance ;  but  the 
severe  pain,  the  pericorneal  injection,  the  small  size  of  the  pupil,  its  inactiinty, 
and  the  adhesions  of  the  iris  to  the  lens,  constitute  our  reliable  guides  for 
diagnosis.  Sometimes  there  is  associated  turbidity  of  the  aqueous  humor. 
The  majority  of  cases  of  iritis  are  due  to  syphilis.  Less  frequently,  it  is  an 
expression  of  rheumatism.  Some  few  cases  have  been  attributed  to  gout, 
diabetes,  and  tuberculosis. 

Iritis  runs  an  acute  course,  and  if  recognized  early  and  proper  treat- 
ment is  instituted  it  is  rare,  indeed,  for  permanent  damage  to  result.  Im- 
properly-treated cases  result  in  occlusion  of  the  pupil,  with  dense  adhesions 
between  the  iris  and  crystalline  lens. 
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The  Movements  of  the  Pupils. — While  observations  as  to  the  mo- 
bility of  the  pupils  are  easily  made,  it  is  safe  to  say  that  concerning  no  class 
of  symptoms  does  the  average  physician  exhibit  greater  carelessness  than 
he  does  in  this  connection.  To  be  accurate,  the  patient  must  be  placed  so 
that  a  good  light  falls  upon  the  eyes ;  and.  in  order  that  comparisons  may 
be  made  between  the  two  eyes,  both  sides  should  be  equally  well  illomin- 
ated.  To  test  the  reactions  of  the  pupils  as  to  light,  both  eyes  should  be 
carefully  covered,  making  certain  that  all  light  has  been  excluded.  Then 
the  covering  should  suddenly  be  removed  from  one  eye,  and  the  elTect 
noticed. 

Normally,  the  admission  of  light  should  be  followed  promptly  by 
pupil  la  r>^  contraction.  The  result  having  been  determined,  the  obser\'ation 
should  be  repeated  upon  the  other  eye. 

It  is  next  in  order  to  determine  the  movements  of  the  pupils  during 
accommodation.  For  tliis  purpose,  the  patient  is  requested  to  fix  his  gaze 
upon  an  object  held  close  to  his  eyes,  say  at  eight  or  ten  inches.  Normally, 
the  pupils  should  contract.  Then  he  is  directed  to  look  at  some  distant 
object,  when  the  pupils  should  dilate. 

The  abnormalities  relating  to  the  size  and  movements  of  the  pupils  in- 
clude the  following  : 

Dilatation  of  the  pupils,  which  we  call  mydriasis. 

Contraction  of  the  pupils,  which  we  call  myosis. 

The  qualification  siadile  is  applied  to  mydriasis  or  myosis  when  the 
pupils  fail  to  respond  to  light ;  the  term  iabiit'  is  used  when  the  pupils  are 
movable. 

The  dilatation  of  the  pupils  is  effected  by  contraction  of  the  radiating 
fibres  of  the  iris  and  relaxation  of  the  circular  fibres.  Contraction  of  the 
pupils  is  produced  by  the  converse  of  these.  It  will  be  readily  seen,  there- 
fore, that  either  mydriasis  or  myosis  may  result  from  opposite  conditions, 
namely,  paralysis  and  spasm. 

Pupils  which  fail  to  respond  to  the  stimulus  of  light,  but  do  move  dur- 
ing efforts  at  accommodation,  are  known  as  Argyll-Robertson  popils. 
This  symptom  is  of  common  occurrence  in  hcomotor  ataxia  and  general 
paralysis  of  the  insane^  and  possesses  a  high  diagnostic  value. 

The  two  pupils  are  not  always  equal  in  size.  One  only  may  be  di- 
lated or  contracted  ;  dilatation  or  myosis  may  e.vist  to  unequal  degrees  in 
the  two  eyes  ;  or  one  pupil  may  be  dilated,  and  the  other  contracted.  Ine- 
quality of  the  pupils  is  known  as  anicosuria. 

Sometimes  the  pupils  react  with  abnormal  rapidit>^  without  perceptible 
stimulation.  In  fact,  contractions  and  dilatations  occur  in  rapid  succession* 
We  call  this  hippus.  This  symptom  is  observed  in  acute  meningitis,  dis- 
seminated sclerosis,  hysteria,  epilepsy,  and  in  some  cases  of  tuberculous 
mediastinal  glands. 
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The  Consensual  Reaction  of  the  Pupils.— When  light  is  thrown 
into  one  eye,  causing  the  pupil  of  that  eye  to  contract,  observation  demon- 
strates that  the  pupil  of  the  companion  eye  behaves  in  like  manner,  though 
it  received  none  of  the  light  stimulus.  If,  in  a  case  of  blindness  due,  for 
example,  to  optic  nerve  atrophy,  the  affected  eye  be  stimulated  by  light, 
there  will  be  no  pupillary  movement  of  either  eye.  If  the  companion  eye 
is  stimulated,  both  pupils  will  exhibit  the  consensual  reaction  as  in  health. 
The  refusal  of  the  pupils  to  contract  in  case  of  blindness  is  suggestive  of  the 
lesion  being  in  the  lower  portion  of  the  visual  tract.  Blindness  from  lesion 
high  up  does  not  have  the  pupillary  reaction  disturbed,  unless  there  be 
present  some  other  cause  for  the  alteration. 

The  semeiological  aspects  of  the  pupils  have  been  studied  by  Macewen 
{American  Journal  of  the  Medical  Sciences,  July,  1887),  and  with  such  ac- 
curacy that  the  following  propositions  formulated  by  him  are  as  true  to-day 
as  they  were  fifteen  years  ago  : 

''A.  (i)  When  the  function  of  the  brain  is  in  abeyance,  the  pupils  are 
in  a  state  of  stabile  mydriasis. 

"  (2)  This  may  arise  either  from  temporary  suspension  or  from  aboli- 
tion of  function. 

*'  (3)  Temporary  suspension  is  illustrated  by  shock  and  the  effect  of 
some  poisons,  while  the  abolition  of  function  is  exemplified  by  extensive 
laceration  and  compression  of  the  brain. 

"  B,  (4)  When  the  function  of  the  brain  is  interfered  with  by  condi- 
tions usually  included  under  the  term  irritation,  the  pupils  are  in  a  state  of 
myosis  ;  sometimes  labile,  but  generally  stabile  myosis. 

"(5)  This  'irritation,'  or  interruption  of  function,  may  be  seen  during 
certain  degrees  of  cerebral  anaemia  produced  experimentally,  and  not  as  a 
pathological  result ;  certain  amount  of  brain-pressure  and  certain  stages  of 
intracranial  inflammation. 

"  (6)  These  are  illustrated  in  persons  who  have  suddenly  lost  a  con- 
siderable quantity  of  blood  (about  a  fifth  of  the  whole) ;  in  the  growth  of 
intracranial  tumors  and  the  formation  of  sanguinolent,  serous  and  purulent 
effusions  ;  when  the  degree  of  pressure  may  be  denominated  as  *  medium,' 
and  at  certain  periods  of  meningitis  and  encephalitis. 

•*  C,  (7)  The  same  pathological  factors  which  cause  myosis  may  also 
cause  mydriasis,  the  degree  in  which  these  factors  are  present  being  the 
determining-point  between  the  former  and  the  latter,  and  not  merely  the 
particular  locus  in  the  brain. 

"8.  It  is  well  illustrated  by  cases  where  the  haemorrhage  is  repeated 
and  is  finally  pushed  to  syncope  ;  in  instrumental  pressure,  which  is  gradu- 
ally increased  until  it  becomes  great,  such  as  arises  from  tumors,  blood- 
clots,  and  inflammatory  products. 

"  D.  (9)  When  the  function  of  one-half  of  the  cerebrum  is  placed  in 
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abeyance  by  a  superficial  or  cortical  lesion,  the  pupil  on  the  same  side  of 
the  lesion  is  placed  in  a  state  of  stabile  mydriasis. 

**(io)  This  is  well  illustrated  in  cases  of  intracranial  sanguinolent 
effusions  consequent  on  injury. 

"  £".  (11)  When  the  function  of  one-half  of  the  cerebrum  is  interfered 
with  by  some  source  of  cortical  irritation,  the  pupil  on  the  corresponding 
side  to  the  lesion  is  in  a  state  of  myosis. 

'*(i2)  This  is  illustrated  by  traumatic  and  pathological  lesions  affect- 
ing the  cortex  of  the  cerebrum. 

** /^  (13)  Haemorrhage  into  the  pons  varolii,  when  small,  causes 
strongly-contracted  pupils ;  but  when  it  is  more  extensive,  involving  the 
gray  matter  beneath  the  aqueduct  of  Sylvius,  a  state  of  stabile  mydriasis 
ensues. 

**(i4)  Effusions  into  the  lateral  ventricles,  when  small,  produce  con- 
traction of  the  pupils,  but  when  the  effusion  is  great,  stabile  mydriasis 
ensues. 

"  (15)  Inequality  of  the  pupils  indicates  a  unilateral  lesion  or  lesions. 

**(i6)  When  the  lesion  is  cortical  and  unilateral  the  pupillary  mani- 
festations are  on  the  corresponding  side.  When  the  basal  nerves  are 
affected  unilaterally,  the  pupillary  effect  is  manifested  on  the  same  side  as 
the  lesion.  When  the  lesion  is  unilateral  and  affects  the  function  of  the 
white  fibres  of  the  cerebrum,  the  opposite  pupil  is  generally  affected.  When 
the  basal  ganglia  are  affected  unilaterally,  the  pupil  is  sometimes  affected 
on  the  same  side  as  the  lesion,  occasionally  on  the  other  side.  In  lesions 
of  the  cerebral  peduncles,  the  pupil  is  affected  on  the  same  side  as  the 
lesion.  Lesions  in  the  corpora  quadrigemina  affect  both  pupils,  irritation 
causing  contraction,  destruction  causing  dilatation  and  immobility.  Section 
or  destruction  of  one  optic  tract  causes  dilatation  of  the  opposite  pupil  and 
blindness  of  the  opposite  eye. 

"(17)  Irritation  of  the  cord,  especially  of  the  cilio-spinal  axis,  pro- 
duces dilatation  of  the  pupils,  while  destruction  of  the  cord  causes  contrac- 
tion. These  effects  are  generally  seen  in  both  pupils,  though  experiment- 
ally, at  least,  they  may  be  confined  to  the  same  side  as  the  lesion. 

**  (18)  The  pupils  are  affected  in  the  same  way  by  lesions  of  the  sym- 
pathetic, though  in  unilateral  lesions  it  is  only  the  pupil  on  the  same  side 
as  the  lesion  which  is  affected. 

"(19)  Speaking  generally,  when  myosis  is  due  to  a  cerebral  cause  it 
indicates  the  earlier  stages  of  various  affections  ;  when  due  to  a  spinal 
lesion,  it  points  to  a  most  serious  paralysis,  often  to  a  destruction  of  the 
part.  When  mydriasis  arises  from  a  cerebral  lesion  it  is  generally  present 
in  large  amount ;  when  due  to  a  spinal  affection  it  indicates  irritation  of  the 
part. 

'*  Myosis  occurs  under  the  following  conditions  : 
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**  (i)  When  a  bright  light  acts  upon  the  retina. 

**  (2)  Accommodation  for  a  near  object. 

"  (3)  Rotation  of  the  eyeball  inwards. 

'*  (4)  Local  irritation  or  painful  affections  of  the  eyeball. 

**  (5)  Irritation  of  the  oculo-motor  nerve. 

"  (6)  Paralysis  of  sympathetic  roots  of  lenticular  ganglion  or  trunk  of 
sympathetic  in  the  neck.  In  paralysis  of  the  fifth  there  is  myosis  and  in- 
flammation, passing  on  to  destruction  of  the  eyeball. 

'*  (7)  Paralysis  of  the  cilio-spinal  region  of  the  spinal  cord.  All  affec- 
tions which  destroy  the  cervical  spinal  marrow  and  intercept  its  conducti- 
bility  produce  congestion  of  the  face  and  contraction  of  the  pupils.  In 
neurosis,  which  suspends  or  diminishes  the  tone  of  the  sympathetic  or 
spinal  axis. 

**  (8)  Encephalic  congestion,  such  as  obstacle  to  return  of  blood  in  the 
jugulars  ;  venous  congestion  due  to  cardiac  causes ;  active  hyperaemia ; 
plethora,  fevers,  pneumonia,  hepatitis,  etc. ;  when  an  animal  is  suspended  by 
the  heels ;  in  early  stages  of  meningitis  and  encephalitis ;  in  acute  mania 
with  marked  activity  of  the  cerebral  circulation ;  in  chronic  mania  pupils 
are  variable  ;  when  contracted  are  said  to  indicate  supervention  of  paralytic 
dementia. 

"  (9)  During  sleep ;  some  believe  this  to  be  due  to  the  congestion  of 
the  cerebral  vessels  and  those  of  the  iris ;  others  to  the  inward  rotation  of 
the  eyeball. 

'•  (10)  In  the  early  stages  of  cerebral  tumor. 

**  (i  i)  In  small  haemorrhages  into  the  cerebellum.  In  irritation  of  the 
cerebellum,  contraction  of  the  pupil  on  the  same  side  as  the  lesion  ensues. 

'*(i2)  Electrical  stimulation  of  the  angular  gyrus  frequently  causes 
contraction  of  the  pupil. 

**  (13)  During  forced  expiration,  when  the  eye  is  at  the  same  time  pas- 
sive. Also  generally  seen  during  the  period  of  apnoea  in  Cheyne-Stokes 
respiration. 

"(14)  Convulsions  arising  from  meningo-encephalitis  are  said  to  be 
accompanied  by  myosis,  while  in  convulsions  due  to  epilepsy  and  in  epi- 
leptiform fits  they  are  usually  accompanied  by  mydriasis. 

•'(15)  When  the  pupil  contracts  on  accommodation  to  a  near  object, 
yet  does  not  contract  to  light,  this  indicates  a  lesion  situated  between  the 
corpora  quadrigcmina  and  the  oculo-motorius.  This  affection  is  known  as 
the  Art^yll- Robertson  symptom.  It  is  seen  in  locomotor  ataxia,  and  occurs 
generally  in  paralysis  of  the  insane. 

"(16)  During  ura-^mic  coma. 

''{17)  Myotics:  physostigmine,  nicotine,  pilocarpine,  muscarine. 

**  Mydriasis  occurs  under  the  following  conditions  : 

**  (i)  In  darkness  or  subdued  light. 
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'*  (2)  Accommodation  for  distant  objects. 

"'  (3)  Rotation  of  tlie  ball  outwards. 

*' (4)  III  forced  movements  discharged  from  the  medulla;  voniiting, 
swallowing,  chewing,  forced  respiration. 

**  (5)  Paralysis  of  the  oculo-motor  (accompanied  or  not  by  immobility 
of  the  eyeball,  external  strabismus,  diplopia,  etc). 

**  (6)  Destruction  of  the  optic  ;  amaurosis.  When  unilateral,  associ- 
ated movements  continue. 

*'  (7)  Irritation  of  the  sympathetic  ;  powerful  impression  on  sensory 
nerves ;  strong  moral  emotions,  mental  pain,  grief,  fear ;  neuralgia  of  the 
fifth  nerve. 

"(8)  Irritation  of  the  spinal  cord,  especially  the  cilio*spinal  region. 

•*  (9)  Encephalic  anaemia  :  In  all  cases  where  there  is  reflex  contrac- 
tion of  the  vessels  of  the  head  ;  when  loss  of  blood  from  the  body  is  exces- 
sive ;  obstruction  of  the  carotid  arteries  ;  in  thrombosis  of  the  brain  sinuses  ; 
dilatation  of  mesenteric  vessels,  when  extreme ;  syncope,  intense  cold, 
rigors  ;  dyscrasias  of  the  blood,  convalescence,  cachectic  conditions ; 
asphyxia,  epilepsy,  in  certain  stages  of  these  affections, 

**(lo)  Pressure  of  cerebrum  when  great  in  amount,  as  from  harmor* 
rhage,  neoplasms,  etc.     In  the  last  stages  of  meningo-encephalitis. 

"(n)  In  cerebral  softening.  In  acute  dementia  (cedema  of  cortex 
cerebri),  observers  state  that  the  pupils  are  invariably  dilated  (Hutchinson). 

•*  (1  2)  In  idiots  the  pupils  are  generally  dilated. 

"(13)  During  deep  inspiration,  generally  in  respiratory  period  of 
Cheyne-Stokes  breathing, 

*•  (14)  Haemorrhage  into  centrum  ovale  and  into  cerebral  peduncles. 

•*(i5)  Ferrier  produced  dilatation  of  the  opposite  pupil  by  destructive 
lesion  of  the  optic  tract  in  the  thalamus,  indicative  of  rupture  of  the 
centripetal  fibres  to  the  irido-motor  nucleus  in  the  floor  of  the  Sylvian 
aqueduct. 

"(16)  In  hydrophobia  there  is  mydriasis. 

"(17)  Mydriatics:  Atropine,  homatropine,  duboisine^  daturine,  hyos- 
c>^amine,  cocaine.  Curare,  injected  subcutaneously  in  animals,  induces  in 
one  to  two  hours  complete  paralysis  of  the  third  nerve." 

Dilatation  of  the  pupils  is  an  important  symptom  of  glaucoma,  in  which 
case  it  will  be  associated  witli  concentric  diminution  of  the  visual  fields,  in- 
creased intra-ocular  tension,  and  the  ophthalmoscope  will  demonstrate  cup- 
ping of  the  disc. 

Paralysis  of  the  accommodation,  or  loss  of  power  of  accommo- 
dation for  near  vision,  is  due  to  paralysis  of  the  ciliary  muscle.  It  usually 
takes  place  in  conjunction  with  paralysis  of  the  iris,  but  not  necessarily  so. 
It  is  most  frequently  observed  as  one  of  the  sequelar  of  diphtheria,  and  in 
association  with  other  ocular  palsies  from  syphilis,  tuberculosis,  etc. 
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6.  The  Fundus  Oculi.— The  special  lesions  of  the  fundus  having 
important  clinical  relations  to  general  medicine  include  retinitis  albuminu- 
rica,  leukaemic  retinitis,  retinal  haemorrhage,  retinitis  pigmentosa,  atrophy 
of  the  optic  nerve,  and  optic  neuritis. 

Retinitis  depends  for  its  recognition  entirely  upon  ophthalmoscopic 
examination.  Its  characteristic  symptom  is  a  loss  of  transparency  of  the 
retina,  as  shown  by  diffused  haziness  or  circumscribed  opacities  and  swell- 
ings. In  advanced  cases  there  are  areas  of  exudation  exhibited  as  white 
spots,  which  may  be  confluent  or  discrete.  Changes  in  the  blood-vessels, 
when  present,  take  the  form  of  increased  tortuosity  when  passing  over 
swollen  or  infiltrated  tissues,  and  are  obscured  in  the  infiltrated  parts. 
Haemorrhages  may  be  present,  and  invade  either  the  nerve  fibre  layer  or 
the  deeper  portion  of  the  retina.  In  the  former  case  they  exhibit  frayed 
edges  ;  in  the  latter  they  are  more  compact,  rounded,  and  possessed 
of  clear-cut  margins.  In  old  cases  the  haemorrhagic  spots  are  replaced 
by  deposits  of  pigment.  The  disc  may  or  may  not  give  evidence  of  in- 
flammation. 

In  retinitis  albuminurica  the  characteristic  objective  symptom  is 
the  arrangement  of  a  number  of  small  white  spots  in  stellate  form  about 
the  macula.  Some  cases  present  a  high  degree  of  associated  neuritis, — so 
great,  indeed,  that  unless  the  region  of  the  macula  is  examined  carefully, 
the  true  condition  may  fail  of  recognition,  and  the  so-called  neuritis  be  ac- 
cepted as  evidence  of  the  presence  of  a  brain  tumor.  Retinitis  albuminu- 
rica may  appear  during  the  course  of  any  of  the  varieties  of  Bright's  dis- 
ease ;  but  it  is  especially  frequent  in  chronic  interstitial  nephritis,  it  being 
generally  conceded  that  it  occurs  in  about  one-fifth  of  the  cases.  In  the 
majority  of  cases  it  is  to  be  accepted  as  evidence  of  advanced  renal 
changes,  the  exceptions  being  found  in  those  cases  in  which  the  nephritis 
is  but  one  of  the  conditions  attendant  upon  a  widespread  arterio-sclerosis. 
The  majority  of  cases  of  chronic  nephritis  with  retinitis  die  within  six 
months  or  a  year  after  the  appearance  of  the  latter  condition.  The  disturb- 
ance of  sight  from  retinitis  albuminurica  is  very  uncertain.  In  many  in- 
stances it  may  be  the  first  symptom  to  drive  the  subject  to  the  physician, 
when  an  ophthalmoscopic  examination  reveals  the  unfortunate  condition. 
Occurring  in  the  course  of  the  acute  nephritis  of  pregnancy  or  scarlatina, 
retinitis  is  still  of  serious  omen,  though  not  a  necessarily  fatal  sign. 

Diabetic  retinitis  does  not  seem  to  present  characteristic  changes 
sufficient  for  diagnostic  purposes,  as  in  retinitis  albuminurica,  for  a  variety  of 
retinal  changes  have  been  described  as  occurring  in  this  disease.  Numerous 
white  spots  grouped  irregularly  about  the  macula,  usually  associated  with 
punctate  h«xmorrhages,  but  with  coexistent  neuritis,  constitute  one  type. 
In  another  class  of  cases,  owing  to  the  association  of  an  interstitial  nephritis, 
retinitis   albuminurica   appears.     Still   other  changes  in  the  fundus  of  the 
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diabetic  include  hsemorrhagic  retinitis,  neuritis,  neuro -retinitis,  and  atrophy 
of  the  optic  nerv-e.  The  prognostic  value  of  retinal  changes  in  diabetes 
seems  to  be  a  matter  of  dispute,  some  claiming  that  they  are  of  serious 
significance,  while  others  assert  that  the  prognosis  must  be  based  entirely 
upon  the  general  condition  of  the  patient, 

LeuksBinic  retinitis  presents  appearances  in  keeping  with  the  condi* 
tion  of  the  blood  and  the  well-known  h^emorrhagic  tendency  of  leukaemia. 
The  retina  is  much  swollen  and  the  blood-vessels  are  greatly  dilated.  The 
condition  of  the  blood  causes  the  entire  retina  to  assume  a  pale  or  yellowish 
hue.  Haemorrhagic  extravasations  and  whitish  or  yellowish  spots  of  exu- 
dation are  also  observed. 

Retinitis  heemorrliagica,  commonly  spoken  of  as  a  separate  variety 
of  retinitis,  may  usually  be  classed  among  the  other  forms  of  retinal  inflam- 
mation. Retinal  ha.'morrhage  without  coexistent  retinitis  may  occur  as  the 
result  of  rupture  of  diseased  vessels  in  the  aged,  pyemia,  septicaemia,  ul- 
cerative endocarditis,  diseases  of  the  liver  and  kidneys,  the  essential  anae- 
mias, haemophilia,  scurvy,  diabetes,  gout»  malaria,  chronic  heart  diseases,  and 
glaucoma. 

Functional  Disturbances  of  the  Retina. — These  consist  of  toxic 
amaurosis,  hysterical  amblyopia,  hyperarsthesia  of  the  retina,  hemeralopia 
and  nyctalopia.  Amaurosis  and  amblyopia  may  be  defined  as  conditions 
in  which  there  is  loss  or  diminution  of  vision  without  ophthalmoscopic 
changes  to  account  for  the  same. 

Toxic  amaurosis  is  of  not  infrequent  occurrence  as  a  manifestation 
of  uraemia.  It  often  comes  on  suddenly  ;  indeed,  the  patient  may  wake 
finding  himself  blind.  While  frequently  associated  with  convulsions,  it  may 
be  the  single  manifestation  of  the  toxa_'mia.  As  a  rule,  it  disappears  when 
the  function  of  the  kidneys  is  restored. 

Amaurosis  may  also  result  from  lead,  quinine  and  salicylic  acid  poison- 
ing. Arising  from  the  first  named,  it  is  of  very  rare  occurrence.  When 
lead  affects  the  vision,  it  usually  does  so  by  first  producing  optic  nerve 
atrophy  or  neuritis. 

The  frequency  of  tobacco  amaurosis  has  been  variously  estimated. 
Some  regard  it  as  of  very  rare  occurrence  ;  others  believe  it  to  be  a  not 
very  uncommonly  observed  condition.  It  occurs  especially  in  persons  who 
have  indulged  to  excess  in  alcohol.  Chewing  tobacco  seems  to  be  more 
injurious  in  this  direction  than  is  smoking.  It  is  characterized  clinically  by 
obscuration  of  central  vision,  especially  for  colors,  notably  red  and  green. 
If  not  properly  treated,  organic  changes  in  the  optic  nerve  may  develop. 

Hysterical  amblyopia  may  be  either  complete  or  incomplete,  tem- 
porar>^  or  permanent.  It  is  characterized  by  limitation  of  the  visual  fields. 
It  is  usually  associated  with  other  hysterical  symptoms,  although  it  may 
occur  as  an  isolated  symptom. 
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Retinal  hyperaBSthesia  is  symptomatic  of  hysteria,  and  of  a  weak 
state  of  the  system  generally.  Strictly  speaking,  the  term  **  hyperaesthesia," 
as  applied  to  the  retina,  should  convey  the  idea  of  increased  acuity  of  vision, 
— a  condition  that  is  of  the  rarest  kind.  It  is  really  applied  to  a  state  in 
which  light  produces  unpleasant  effects.  It  is  to  be  distinguished  from 
photophobia  accompanying  affections  of  the  outer  tunics  of  the  eyes. 

Reflex  amblyopia  has  been  observed  in  cases  of  irritation  in  the 
course  of  some  of  the  cranial  nerves,  notably  the  fifth,  and  in  diseases  of 
the  stomach. 

Hemeralopia  is  a  condition  in  which  objects  are  seen  clearly  during 
the  day,  but  not  in  the  subdued  light  of  evening. 

Nyctalopia  is  the  reverse  of  hemeralopia. 

Optic  neuritis,  or  inflammation  of  the  optic  nerve,  may  occur  as  an 
idiopathic  affection,  though  very  rarely,  and  as  symptomatic  of  quite  a 
variety  of  diseases,  notably  of  tumor  of  the  brain.  In  the  latter  affection 
it  is  especially  liable  to  be  present  when  the  lesion  involves  the  base ;  while 
in  tumors  of  the  convexity  it  is  absent  with  a  sufficient  degree  of  frequency 
to  make  it  an  unreliable  sign.  It  may  also  be  present  in  other  cerebral 
diseases,  notably  in  meningitis,  abscess,  and  thrombosis.  It  has  been 
observed  as  a  sequel  of  certain  acute  infectious  diseases,  especially  scarla- 
tina, typhoid  fever,  variola,  etc.  It  is  sometimes  seen  as  an  essential  symp- 
tom of  syphilis.  Cases  have  originated  from  exposure  to  cold  in  persons 
of  a  rheumatic  constitution.  In  women  it  is  sometimes  symptomatic  of 
anaemia  and  menstrual  disturbances.  Quite  recently,  cases  of  chlorosis 
associated  with  optic  neuritis  have  been  reported,  and  incorrectly  diagnosed 
as  brain  tumor,  recover^'  or  autopsy  demonstrating  the  incorrectness  of  the 
diagnosis.  Local  lesions,  as  orbital  diseases,  ^^^.,  tumor,  caries,  periostitis, 
etc.,  explain  some  cases. 

The  diagnosis  of  optic  neuritis  depends  exclusively  upon  the  ophthal- 
moscopic examination.  The  disc  exhibits  an  increased  redness,  and  its 
borders  are  obscured.  Swelling  is  next  observed,  and  this  increases 
until,  finally,  the  form  of  the  disc  is  lost  entirely.  Its  location  is  recog- 
nized only  by  the  point  of  convergence  of  the  vessels.  The  arteries  are 
usually  not  increased  in  size,  and  are  always  partially  concealed  by  the 
swelling.  The  veins  are  distended  and  tortuous.  Haemorrhages  are  often 
observed. 

Sight  is  not  necessarily  disturbed.  Cases  have  been  observed  in  which 
acuity  of  vision,  the  color-sense  and  the  normal  fields  have  all  been  pre- 
served. Usually,  however,  all  of  these  are  affected.  The  extent  to  which 
sight  is  disturbed  varies  greatly  in  different  cases.  Very  often,  vision 
does  not  show  marked  diminution  until  the  stage  of  subsidence  of  inflam- 
mation. 

The  prognosis  depends  entirely  upon  the  causative  factors  at  work. 
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Slight  cases  may  subside,  leaving  no  disturbance  of  vision.  Severe  cases 
may  go  on  to  absolute  blindness. 

Atrophy  of  the  optic  nenre  may  be  either  primary  or  secondary. 
The  latter  is  most  frequently  observed  after  neuritis.  The  primary*  optic 
atrophy  is  most  frequently  obser\^ed  as  a  symptom  of  degenerative  affec- 
tions of  the  nerv'ous  system,  as  locomotor  ataxia,  disseminated  sclerosis, 
and  general  paresis.  In  brain  tumor  it  is  due  to  pressure  exerted  upon  the 
chiasm  or  tracts  by  the  growth  itself  or  by  intraventricular  effusion.  It  occurs 
in  about  one-twelfth  of  the  cases  of  loeomotor  ataxia,  although  ophthalmol- 
ogists are  inclined  to  assign  it  a  higher  percentage^  probably  because  the 
cases  not  attended  by  e>x-symptoms  do  not  come  under  their  observation. 
In  the  majority  of  cases  it  is  an  early  symptom,  appearing  before  the  char- 
acteristic features  of  the  disease  become  obtrusive.  It  is  a  curious  fact  that 
those  cases  of  ataxia  ushered  in  by  optic-nerv^e  atrophy  do  not  progress  to 
the  advanced  stage  of  helplessness  observed  \x\  typical  tabes.  The  optic- 
nen*e  atrophy  o{ general  paresis  is  usually  an  early  symptom.  Unlike  loco- 
motor ataxia,  the  cases  in  which  it  occurs  pursue  the  same  course  as  do 
those  without  this  symptom. 

Primary^  optic  atrophy  is  occasionally  observed.  Some  of  these  cases 
seem  to  depend  upon  family  predisposition.  As  a  rule,  they  do  not  pro* 
gress  to  complete  blindness. 

Orbital  lesions  sometimes  exert  a  deleterious  effect  upon  the  nutrition 
of  the  optic  nerve,  and  atrophy  of  that  structure  is  a  logical  result. 

Internal  hydrocephalus  is  sometimes  associated  with  optic-nervc  atro- 
phy, due,  in  all  probability,  to  the  pressure  of  the  effusion  upon  the  chiasm 
and  tracts. 

The  diagnosis  of  optic-nerv^e  atrophy  is  based  upon  the  ophthalmo- 
scopic findings.  The  disc  presents  a  bluish  or  grayish* white  hue,  the  ves- 
sels are  more  or  less  reduced  in  size,  and  the  lamina  cribrosa  may  become 
plainly  visible. 

In  post-neuritic  atrophy  the  calibres  of  the  vessels  are  greatly  reduced. 
The  margins  of  the  discs  are  obscured  ;  the  blood* vessels  are  tortuous,  and 
exhibit  white  streaks  of  connective  tissue  along  their  course.  The  disc 
itself  may  present  a  fine  mesh- work  of  blood-vessels  ;  in  this  respect  tlie 
condition  presents  an  important  dtflercnce  from  primary  atrophy. 

The  disturbance  of  vision  from  optic-nerve  atrophy  is  always  well- 
marked,  and  usually  progresses,  despite  treatment,  to  complete  blindness. 
It  generally  begins  with  contraction  of  the  visual  fields,  or  sector-like  sco- 
toma.    The  color- sense,  in  particular,  shows  impairment. 

7.  The  Eyeballs* — The  special  symptoms  in  this  connection  include 
exophthalmos  and  cnophthalmos.  Exophthalmos  occurs  as  a  symptom 
of  orbital  grow^ths  or  retro-ocular  cedema,  and  is  one  of  the  characteristic 
symptoms  of  exophthalmic  goitre.     As  a  symptom  of  retro-ocular  oedema, 
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it  is  apt  to  be  due  to  thrombosis  of  the  superior  longitudinal  or  cavernous 
sinus.     In  exophthalmic  goitre  it  is  nearly  always  bilateral. 

Enophthalmos,  or  recession  of  the  eyeballs,  is  observed  in  conditions 
of  collapse  and  in  wasting  diseases. 

8.  The  Motor  Apparatui»  of  the  Eyes. — ^The  cranial  nerves 
through  which  the  eyes  receive  their  motor  power  are  the  fourth^  or 
patheticus,  which  supplies  the  superior  oblique  muscle  ;  the  sixth,  or  abdu- 
cenSy  which  goes  to  the  external  rectus  ;  and  the  third,  or  motor  oculi,  which 
supplies  the  remaining  muscles,  both  external  and  internal.  Paralysis  of 
any  one  of  the  ocular  muscles  produces  certain  well-defined  symptoms,  dif- 
fering in  character,  however,  according  to  the  special  muscle  affected.  It 
will  conduce  to  a  readier  understanding  of  what  is  generally  regarded  as  a 
very  intricate  subject,  I  believe,  if  I  first  detail  the  symptoms  of  paralysis 
of  the  motor  nerves  of  the  eye  in  general,  leaving  to  the  last  of  this  section 
a  description  of  disease  of  special  nerves  and  muscles. 

Eitiology. — Paralyses  of  the  ocular  nerves  may  be  congenital  or  ac- 
quired. The  great  majority  of  the  latter  cases  are  syphilitic  in  origin,  the 
remainder  being  rheumatic  or  secondary  to  some  infectious  disease,  es- 
pecially to  diphtheria.  Some  few  result  from  organic  brain  disease,  as 
tumors  of  a  sarcomatous  or  tuberculous  nature.  In  childhood,  the  majority 
of  cases  of  ocular  paralyses  are  of  tuberculous  origin.  Occurring  as  a 
symptomatic  condition,  these  palsies  are  observed  during  the  course  of 
locomotor  ataxia,  disseminated  sclerosis,  general  paralysis  of  the  insane, 
and  some  other  central  organic  affections. 

Pathology  and  Morbid  Anatomy. — A  complete  exposition  of  the 
pathology  of  oculo-motor  paralysis  involves  a  far  more  lengthy  explanation 
than  space  will  permit.  It  is  only  possible  here  to  refer  to  the  subject  in 
the  most  general  way.  Ocular  paralysis  may  result  from  focal  or  general 
lesions  of  almost  any  character.  If  the  former,  the  damage  may  be  corti- 
cal, in  the  nerve  nuclei  themselves,  in  the  association  fibres,  in  the  fibres 
between  the  nuclei  and  point  of  emergence  of  the  nerve  from  the  brain,  in 
the  course  of  the  nerves  at  the  base  of  the  brain  or  through  the  foramina 
or  within  the  orbit.  Syphilitic  and  tuberculous  processes  affecting,  as  they 
are  especially  apt  to  do,  the  basal  meninges,  are  liable  to  interfere  with  the 
function  of  these  nerves,  all  of  which  travel  an  unusually  long  and  ex- 
posed course  before  leaving  the  cranial  cavity.  In  some  cases  we  find  small 
foci  of  degeneration  damaging  the  nuclei  or  the  various  systems  of  fibres. 
Still  others  are  of  very  uncertain  pathological  nature,  certain  rare  transient 
and  recurring  paralyses  of  the  third  pair  of  nerves  being  deserving  of  espe- 
cial mention  in  this  connection. 

Symptoms. — The  one  cardinal  symptom  of  paralysis  of  an  ocular 
nerve  is  strabismus — a  strabismus  that  presents  certain  points  of  distinction 
from  the  ordinary  concomitant  squint,  so  common  as  the  result  of  refractive 
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errors*  The  paralytic  squint  is  marked  by  defective  movement  of  the  eye- 
ball in  the  directioo  of  action  of  the  affected  muscle  or  muscles,  diplopia, 
false  projection  of  the  visual  fields  and  greater  secondary"  deviation  of  the 
sound  eye.     Each  of  these  conditions  requires  explanation. 

(a)  Defective  Movement  io  tlie  Direction  of  Action  of  the 
Paralyzed  Muscle  or  Muscles.—In  the  great  majorit>'  of  cases  of  paraly- 
sis of  eye-muscles,  the  deviation  of  the  eye  is  patent  to  even  the  most  care- 
less obser\xn  The  general  appearance  of  the  deformity'  does  not  differ, 
however,  from  that  of  concomitant  squint  until  certain  tests  have  been  ap- 
plied. By  holding  an  object  before  the  patient,  and  moving  the  same  in 
different  directions  while  the  patient  follows  it  with  his  eyes,  the  activity  of 
the  muscles  of  these  organs  may  be  readily  judged.  Care  must  be  taken, 
however,  that  the  patient  does  not  move  his  head,  even  in  the  slightest 
degree,  while  this  observation  is  being  made. 

(6)  Diplopia. — This  is  always  present  in  paralytic  squint  of  compara- 
tively recent  onset.  In  old  cases,  the  |>atient  learns  to  disregard  the  false 
image  and  sees  only  the  true.  In  many  such,  however,  the  diplopia  can 
be  restored  by  placing  a  red  glass  before  one  eye,  preferably  the  sound  one. 
The  relative  positions  of  the  true  and  false  objects  will  vsLty  according  to 
the  extent  of  the  lesion  and  the  muscle  involved.  If  the  paralysis  is  but 
a  ver>'  slight  one,  the  separation  of  the  images  is  correspondingly  small. 
The  false  image  may  be  above  or  below  or  to  either  side  of  the  true  one, 
or  it  may  be  incHned  at  an  angle  to  the  true  image,  and  still  be  in  any  of 
the  above-named  relative  positions. 

It  is  customary  to  speak  of  diplopia  as  simple  or  lianwnymous  and 
crossed  diplopia.  Simple  or  homonymous  diplopia  is  that  variety  in  which 
the  right-hand  image  is  seen  by  the  right  eye  and  the  left-hand  image  by 
the  left  eye.  In  crossed  diplopia  the  right  eye  sees  the  left-hand  image 
and  the  left  eye  the  right-hand  one»  Homonymous  diplopia  is  produced  by 
con%xrgent  squint  and  crossed  diplopia  by  divergent  squint.  This  state* 
ment  is  a  simple  one,  but  can  readily  escape  the  memory.  For  our  guid- 
ance we  have  a  rule  formulated  by  Gowers,  and  this  is  ;  "  IVken  the  axes 
of  the  eyes,  if  prolonged,  cross^  then  the  images  are  not  crossed ;  and  vice 
versa.** 

In  order  to  distinguish  as  to  w^hich  eye  each  image  belongs,  it  is  only 
necessary  to  place  a  red  glass  before  one  eye»  which  will  color  the  corre- 
sponding image. 

To  determine  the  extent  of  the  paralysis  and  its  variations  from  day  to 
day,  several  methods  are  at  our  disposal.  We  may  measure  it  by  means 
of  a  little  instrument  consisting  of  an  arc  with  degrees  marked  on  it ;  or  by 
means  of  a  perimeter  determine  the  field  over  which  the  patient  has  binocular 
vision  of  the  test  object.  Lastly,  we  may  determine  the  degree  of  the 
prism   required  to  overcome  the  double   vision.     In  applying   the    latter 
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test,  it  should  be  remembered  that  the  base  of  the  prism  should  be  placed 
in  the  direction  of  the  weakened  muscle. 

A  patient  with  diplopia  assumes  peculiar  attitudes  of  the  head,  that  he 
may  overcome  the  visual  error  in  part,  at  least.  So  characteristic  is  this 
that  a  skilled  observer  can  sometimes  by  this  alone  determine  the  trouble. 
The  head  is  carried  in  the  direction  of  the  action  of  the  paralyzed  muscle. 
Thus  in  paralysis  of  the  right  external  rectus  the  head  is  apt  to  be  turned 
to  the  right,  because  in  that  position  the  diplopia  is  at  a  minimum,  if  not 
entirely  obviated.     Looking- towards  the  left  will  intensify  the  symptom. 

{c)  False  Projection  of  the  Visual  Field.— By  this  expression  we 
mean  to  convey  the  idea  that  the  ability  of  the  patient  to  judge  correctly  of 
the  position  of  objects  is  impaired.  In  health,  we  are  enabled  by  our  visual 
apparatus  to  judge  precisely  of  the  position  of  an  object  before  us,  and 
reach  for  it  correctly.  We  do  this  by  estimating  the  amount  of  muscular 
exertion  required  by  the  eyes  in  bringing  their  axes  to  bear  on  it.  This  is 
done  unconsciously,  of  course.  If  the  eyes  are  at  rest  in  raised  position, 
and  an  object  is  in  front  of  it,  we  know  that  the  object  is  in  front  of  our 
face.  If  that  object  is  moved  to  the  right,  we  can  judge,  by  following  it 
with  our  eyes,  of  the  extent  of  that  change.  If,  however,  the  right  external 
rectus  is  paralyzed  and  we  attempt  to  follow  the  object,  we  require  greater 
innervation  than  is  normally  given  to  that  muscle ;  and,  judging  by  the 
extra  exertion  thus  made,  we  are  led  to  locate  the  object  much  further  to 
the  right  than  it  really  is,  and  make  a  reach  for  it  accordingly.  This  false 
interpretation  of  position  leads  to  a  not  infrequently  experienced  symptom 
in  ocular  palsies,  namely,  vertigo.  To  overcome  this,  the  patient  is  often 
led  to  close  the  affected  eye. 

(//)  The  Secondary  Deviation  of  the  Sound  Eye  is  Greater 
than  the  Primary  Deviation  of  the  Affected  Eye,— If,  in  a  case  of 
paralytic  squint,  the  patient  fixes  with  the  sound  eye,  a  deviation  will  be 
observed  in  the  affected  one.  This  is  the  primary  deviation.  If  now  the 
sound  eye  is  shielded,  and  the  patient  be  made  to  fix  with  the  one  affected, 
the  former  deviates,  and  it  will  be  observed  that  this  deviation  is  greater 
than  that  observed  in  the  affected  eye.  This  is  the  secondary  deviation. 
These  phenomena  are  easily  explained.  In  health,  an  equal  amount  of 
nerve-force  is  sent  to  each  eye  when  the  subject  is  required  to  fix  with 
either.  If,  in  a  case  of  ocular  paralysis,  the  patient  fixes  with  the  well  eye, 
only  the  normal  amount  of  nerve-force  is  expended  in  making  the  move- 
ment, and  goes  to  each  organ.  The  diseased  eye  exhibits  a  deviation  cor- 
responding to  the  intensity  of  the  paralysis.  To  fix  with  the  affected  eye 
requires  an  expenditure  of  much  greater  than  the  normal  force,  and  this  is 
transmitted  likewise  to  the  normal  one.  Consequently,  acting  under  its  in- 
fluence, it  exhibits  far  greater  deviation  than  did  its  fellow. 

It  would  seem  that  with  a  little  care  and  experience  the  recognition  of 
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ocular  palsies  is  an  easy  matter*  This  is  true  in  the  majority  of  cases  when 
seen  early.  But  circumstances  will  arise  in  which  the  most  expert  will  be 
utterly  unable  to  determine  the  precise  condition  present  Complicating 
factors  creep  in,  and,  as  it  w^ere,  upset  every  possible  calculation.  Several 
muscles  may  be  affected  to  unequal  degrees,  in  some  the  paralysis  being 
complete,  in  others  partial.  This  offers  a  difficult  problem  for  solution. 
Sometimes  paralysis  sets  in  in  cases  in  which  the  muscular  equilibrium  had 
pre%'iously  been  affected.  This  muscular  insufficiency  is  reflected  in  the 
character  of  the  diplopia.  Sometimes  the  trouble  appears  in  patients  whose 
eyes  have  very  unequal  visual  powers,  and  the  new  lesion  affects  the  better 
eye.  The  patient  is  then  obliged  to  use  the  latter  for  fixation,  and  the  am- 
blyopic eye  is  in  a  st^ite  of  secondar)^  deviation.  The  diagnostic  danger  in 
such  a  case  is  that  of  considering  the  sound  eye  the  paralyzed  one. 

In  old  cases  the  unaffected  muscles  often  undergo  second ar>^  con- 
tractures, producing  almost  any  possible  deviation.  This  impresses  itself 
on  the  diplopia,  the  modus  operandi  of  which  becomes  almost  unfathom- 
able. 

Paralysis  of  the  Individual  Oculo-Motor  Nerves.— Third 
Nerve, — This  nerve  supplies  all  the  muscles  of  the  eye  with  the  exception 
of  the  external  rectus  muscle  and  the  superior  oblique.  All  the  move- 
ments of  the  eye  are  therefore  abolished,  with  the  exception  of  abduction 
and  rotation  downwards  and  inwards.  The  power  of  accommodation  is  lostp 
and  the  pupil  is  moderately  dilated  and  does  not  react  to  light. 

When  the  paralysis  is  complete,  there  is  drooping  of  the  upper  lid 
(ptosis),  and  deviation  of  the  eyeball  outwards  and  downwards.  The  diplo- 
pia is  crossed.  The  two  images  are  on  the  same  plane  when  the  object  is 
horizontal  with  the  eyes.  When,  however,  the  object  is  below,  the  false 
image  appears  below  the  true  ;  and  when  above,  the  true  image  occupies 
the  lower  position.  Sometimes,  when  all  the  eye-muscles  are  paralyzed, 
there  is  a  slight  protrusion  of  the  eyeball  [twopht/ttiimos  paralytuus). 

Paralysis  of  the  levator  of  the  upper  lid  occurs  in  quite  a  variety 
of  conditions.  It  is  probably  observed  as  a  symptom  of  locomotor  ataxia 
or  hysteria  more  frequently  than  under  other  circumstances.  It  may  also 
result  from  nuclear  disease,  in  which  case  it  is  apt  to  be  associated  with 
paralysis  of  the  superior  rectus.  It  has  been  seen  as  a  congenital  condi- 
tion, these  cases  being  practically  incurable.  A  few  examples  arise  from 
cortical  lesion,  A  transient  drooping  of  the  upper  lid  is  observed  in  some 
delicate  women,  especially  in  the  morning. 

Paralysis  of  the  superior  rectus  gives  rise  to  a  deviation  of  the  eye 
downwards,  with  slight  divergence  owing  to  the  unopposed  action  of  the 
inferior  oblique.  The  diplopia  is  aggravated  when  the  patient  attempts  to 
look  upwards.  The  false  image  is  seen  above  the  true,  and  is  tilted,  in  the 
case  of  the  affection  of  the  left  eye,  to  the  patient's  right 
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I  Paralysis  of  the  internal  rectus  produces  divergent  strabismus. 

The  diplopia  is  crossed. 

In  paralysis  of  the  inferior  rectus  the  affected  eye  deviates  up- 
wards and  slightly  outwards.  The  relative  positions  of  the  images  is  the 
exact  converse  of  that  given  above  for  paralysis  of  the  superior  rectus. 

In  paralysis  of  the  inferior  oblique  the  defect  in  movement  is  up- 
wards and  inwards.  It  occurs  very  rarely  as  an  isolated  condition,  and 
when  associated  with  other  ocular  palsies  is  difficult  of  detection. 

Fourth  Nerve. — This  supplies  the  superior  oblique  muscle,  paralysis 
of  which  causes  a  loss  of  movement  downwards  and  inwards.  The  stra- 
bismus is  convergent,  and  is  observed  especially  when  the  patient  looks 
downwards,  there  then  appearing  a  simple  diplopia.  This  condition  is  very 
liable  to  be  mistaken  for  paralysis  of  the  superior  rectus.  In  the  latter  case, 
however,  the  loss  of  movement  is  downwards  and  outwards,  and  the  di- 
plopia is  of  the  crossed  variety,  and  is  aggravated  when  the  eyes  are  directed 
upwards. 

Sixth  Nerve. — Paralysis  of  the  sixth  nerve  causes  loss  of  power  in  the 
external  rectus,  with  a  convergent  squint  and  homonymous  diplopia. 

Diagnosis  of  the  Seat  of  the  Lesion.— Cortical  lesions  do  not  pro- 
duce ocular  palsies  other  than  ptosis,  and  even  this  is  rare  from  such  a 
cause.  When  the  lesion  is  nuclear,  a  number  of  muscles  are  generally 
affected.  One  external  muscle  after  another  is  affected,  leaving  the  internal 
muscles  unaffected.  Nuclear  involvement  of  but  one  muscle  is  almost 
always  confined  to  locomotor  ataxia,  disseminated  sclerosis,  etc.  A  fascicu- 
lar paralysis,  that  is,  one  dependent  upon  damage  between  the  nuclei  and 
the  point  of  emergence  from  the  brain,  is  exhibited  by  alternate  hemiplegia. 
In  the  case  of  the  third  nerve,  the  oculo-motor  paralysis  on  one  side,  and 
that  of  the  face,  arm  and  leg  on  the  other ;  in  the  case  of  the  abducens, 
there  is  an  alternate  paralysis  also,  the  parts  affected  being  the  external 
rectus  and  face  on  one  side,  and  the  arm  and  leg  on  the  other.  When  the 
nerves  are  involved  in  their  course  at  the  base  of  the  brain,  one  cranial 
nerve  is  attacked  after  another ;  the  invasion  of  the  trigeminus  is  exhibited 
by  neuralgia  as  an  introductory  symptom  ;  blindness  appears  in  one  eye, 
without  ophthalmoscopic  changes.  When  the  lesion  is  in  the  orbit,  the 
associated  symptoms  must  decide.  Local  pain,  exophthalmos,  optic  neuri- 
tis, etc.,  are  suggestive. 

Ophthalmoplegia. — This  is  a  term  first  employed  by  Jonathan 
Hutchinson  to  designate  a  progressive  paralysis  of  all  the  eye-muscles,  and 
dependent  upon  nuclear  degeneration ;  hence  it  has  been  spoken  of  as  nuclear 
opJitJialinoplcgia.  When  the  external  muscles  of  the  eye  only  are  affected, 
it  is  called  ophthalmoplegia  externa;  when  limited  to  the  internal  mus- 
cles, ophthalmoplegia  interna;  and  when  all  the  muscles  are  involved, 
total  ophthalmoplegia. 
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Nuclear  ophthalmoplegia  has  been  obsened  most  frequently  as  one  of 
the  concomitants  of  locomotor  ataxia,  general  paralysis  of  the  insane,  and 
progressive  muscular  atrophy.  Many  cases  are  of  syphilitic  origin.  It 
sometimes  follows  diphtheria.     The  prognosis  is  unfavorable. 

The  prognosis  of  ocular  paralyses  must  depend  upon  their  duration 
and  cause.  Those  accompanying  locomotor  ataxia  nearly  always  recover, 
though  they  are  liable  to  relapse.  Nearly  all  the  syphilitic  and  rheumatic 
cases  recover  under  suitable  treatment.  Cases  dependent  upon  degenera- 
tive changes  or  tumors  other  than  gummata  are  of  ill  omen* 

Insufficiency  of  the  ocular  muscles  has  sprung  into  prominence 
of  late  years  as  an  important  cause  of  nearly  all  the  functional  ailments  to 
which  flesh  is  heir.  To  it  ha%'e  been  attributed  insanity,  epilepsy,  chorea, 
hysteria,  and  nerve  prostration  ;  and  curious  and  tragic  have  been  many  of 
the  tales  related  by  patients  who  have  submitted  to  graduated  tenotomies 
for  relief  As  a  matter  of  fact  there  are  a  few  cases  in  which  muscular 
insufficiency  docs  produce  considerable  mischief;  but  in  the  majorit>'  of 
instances  in  which  it  occurs  it  is  a  symptomatic  condition  dependent  upon 
the  deteriorated  constitution  of  the  patient,  and  is  in  no  sense  the  cause 
thereof. 

For  the  quick  detection  of  muscular  insufficiencies,  the  best  instrument 
is  the  Maddox  prism,  which  can  be  obtained  at  such  a  tow  price  as  to 
place  it  within  the  reach  of  every  practitioner.  It  consists  of  a  round 
metal  disc,  in  the  centre  of  which  is  a  long  slit  in  which  is  set  a  colored 
(red)  glass  rod  The  prism  is  held  before  one  eye,  and  the  patient  is  in- 
structed to  look  with  both  eyes  at  a  lighted  candle.  If  the  muscular  bal- 
ance is  normal,  there  will  appear  a  long  red  band  running  at  right  angles 
to  the  axis  at  which  the  prism  is  held,  and  intersecting  the  light,  which  will 
present  the  usual  appearance  as  obser\^ed  with  the  naked  eye.  If,  on  the 
other  hand,  there  is  muscular  insufficiency,  the  red  band  will  not  intersect 
the  light,  but  will  pass  to  one  or  the  other  side  of  it,  according  to  the  par- 
ticular muscles  which  happen  to  be  weakened.  The  only  exception  to  this 
statement  is  in  case  the  prism  is  held  in  a  horizontal  position,  when  the 
band  is  commonly  slightly  to  one  side  ;  but  the  difference  is  very  slight. 

Spasmodic  Affections  of  the  Ocular  Muscles. — These  include 
spasmodic  squint,  nystagmus,  irregular  movements  of  the  eyeballs,  spasm 
of  accommodation,  and  conjugate  deviation  of  the  head  and  eyes. 

Spasmodic  squint  occurs  most  frequently  in  conjunction  with  lesions 
producing  irritation  at  the  base  of  the  brain.  The  deviation  of  the  eyes  is 
noticeable  even  when  those  organs  are  at  rest  in  the  mid-position.  This 
form  of  squint  is  sometimes  observed  as  a  reflex  from  abdominal  irritation 
and  in  chorea.  It  ver>'  commonly  produces  diplopia.  As  a  rule,  it  is  not 
of  long  continuance. 

Spasm  of  the  ocular  muscles  also  occurs  in  hysteria,  especially  during 
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the  convulsive  seizures.  The  movements  are  convergent,  never  divergent. 
Sometimes  the  spasm  is  paroxysmal.  In  such  cases  it  comes  on  suddenly, 
lasts  for  a  few  seconds  or  minutes,  and  then  as  suddenly  disappears.  The 
full  significance  of  such  cases  is  not  understood. 

Nystagmus  consists  of  rhythmical  oscillations  of  the  eyeball.  The 
movements  may  be  lateral,  vertical,  or  rotary,  the  former  being  the  most 
Hi;  common.     Their  rapidity  varies  greatly  in  different  cases,  and  at  different 

times  in  the  same  case,  the  extremes  being  sixty  and  two  hundred  per 
minute.  Usually  the  movements  of  the  eyes  in  one  direction  are  more 
rapid  than  on  the  return.  In  many  cases  the  nystagmus  is  observed  only 
when  the  eyes  are  turned  in  certain  directions. 

The  causes  of  nystagmus  are  found,  first,  in  local  conditions  of  the 
eyes,  and,  secondly,  in  diseases  of  the  nervous  system.  Ocular  changes 
producing  this  condition  are  opacities  of  the  cornea  and  lens,  and  degenera- 
tive diseases  of  the  choroid  and  retina.  These  are  operative  only  when 
occurring  in  infancy.  Nystagmus  never  arises  from  errors  of  refraction. 
In  albinos,  nystagmus  is  very  common.  These  defects  were  combined  in 
no  less  than  four  children  of  one  family  under  my  care. 

The  nervous  diseases  of  which  nystagmus  may  be  a  symptom  are 
many  and  varied.  They  consist  mostly  of  chronic  degenerative  diseases,  as 
disseminated  sclerosis,  Friedreich's  ataxia,  meningitis,  meningeal  haem- 
al orrhage,  thrombosis  of  the  cerebral  sinuses,  tumor,  and  local  softenings. 
Intracranial  tumor  is  especially  liable  to  give  rise  to  this  symptom  when 
affecting  the  cerebellum.  Lesions  in  the  pons,  optic  thalamus  and  corpora 
quadrigemina  have  also  caused  it. 

In  some  cases  the  movements  may  be  so  slight  as  to  escape  observa- 
tion. In  such  they  can  be  made  more  prominent  by  directing  the  patient 
to  look  slightly  upwards. 

The  pathology  of  nystagmus  is  not  well  understood.  It  is  known, 
however,  that  it  is  proof  positive  of  organic  disease. 

Irregular  movements  of  the  eyeballs  occur  in  association  with 
ocular  palsies,  muscular  insufficiencies,  refractive  errors,  labyrinthine  dis- 
ease, chronic  hydrocephalus,  meningitis,  and  hysteria. 

Conjugated  deviation  of  the  head  and  eyes  consists  of  a  move- 
ment of  the  head  and  eyes  to  one  side,  this  being  accomplished  by  the 
external  rectus  of  one  eye  and  the  internal  rectus  of  the  other  and  the 
sterno-mastoid  muscle  on  the  side  opposite  to  the  direction  of  the  move- 
ment. The  diseases  in  which  it  is  most  frequently  observed  are  cerebral 
haemorrhage,  brain  tumor,  and  meningitis.  It  may  be  either  paralytic  or 
spasmodic,  its  nature  being  readily  recognized  by  the  condition  of  other 
portions  of  the  body.  It  is  very  common  in  the  early  stages  of  hemiple- 
gic  seizures.  That  the  position  of  the  head  in  such  cases  is  not  due  to 
gravit>'  is  shown  by  the  fact  that  some  effort  is  required  to  bring  the  head 
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to  the  median  line,  and  as  soon  as  it  is  released  it  returns  to  its  abnormal 
position. 

The  direction  of  the  deviation  will  vary  according  to  the  seat  and 
nature  of  the  lesion.  When  destructive  (paralyzing),  a  lesion  above  (in 
the  hemispheres)  causes  deviation  towards  that  side,  and  away  from  the 
paralysis  ;  the  patient  attempts  to  look  at  the  lesion,  as  it  has  been  ex* 
pressed  in  medical  literature.  With  a  basilar  lesion  of  the  same  character, 
the  deviation  is  in  the  direction  of  the  paralyzed  side.  When  the  condi- 
tion is  one  of  convulsion,  the  opposite  to  the  above  statement  obtains  ;  in 
cerebral  lesions  the  deviation  is  towards  the  side  of  the  convulsed  extremi- 
ties;  and  in  those  of  the  mesencephalon,  towards  the  side  of  the  lesion. 
Some  af'parcni  exceptions  to  these  observations  have  been  reported. 

Spasm  of  accominodation  is  one  of  the  manifestations  of  eye- 
sti^n.  It  is  characterized  by  temporary'  blurring  of  distant  vision.  It  is 
especially  liable  to  occur  when  the  eyes  are  irritated  or  fatigued. 

9.  The  State  of  the  Refraetlon,— The  determination  of  the  state 
of  refraction  is  of  the  highest  importance,  for  it  is  not  infrequent  that 
defects  in  this  direction  constitute  the  cause  of  numerous  reflex  disturb- 
ances, especially,  however,  of  headaches.  It  may  happen,  in  many  of 
these  cases,  that  the  patient  experiences  no  symptoms  whatever  to  suggest 
the  eyes  as  the  casus  mali.  It  is  necessar>%  in  all  suspected  instances,  to 
go  over  the  state  of  the  refraction  systematically.  A  description  of  the 
necessary  procedure  is  out  of  place  in  this  work,  so  the  reader  is 
referred  to  standard  works  on  ophthalmology^  for  the  necessary  informa* 
tion. 

10,  The  Vision- — The  testing  of  the  visual  power  involves  the  deter- 
mination of  the  acuity  of  the  sense  of  sight,  and  the  extent  and  defects  of 
the  visual  field.  The  acuity  of  vision  is  determined  by  certain  test-types 
standardized  for  normal  vision  at  different  distances.  Thus,  the  '*  twenty** 
t>'pe  should  be  plainly  legible  at  twenty  feet,  the  "ten"  t>*pe  at  ten  feet, 
etc.  In  recording  the  result  we  make  use  of  a  fraction,  the  denominator 
of  which  is  the  distance  at  which  the  letters  should  be  read,  and  the  nu- 
merator the  distance  at  which  the  patient  ts  able  to  read  them.  Thus,  if 
the  "  twenty  type  "  is  read  at  ten  feet,  the  record  of  vision  for  that  case  is 
"J^,  Each  eye  should  be  tested  separately,  care  being  observed  that  the 
one  not  in  use  is  well  covered. 

The  acuit>'  of  vision  may  be  impaired  by  any  of  the  numerous  diseases 
of  the  eye,  with  the  exception  of  those  involving  the  conjunctiva.  Even 
the  latter  may  cause  a  temporar>^  blurring  of  sight,  owing  to  the  accumula- 
tion of  mucus  over  the  cornea. 

For  determining  defects  in  the  visual  fields  the  perimeter  is  an  impor* 
tant  instrument,  though  rough  observ'ations  may  be  made  by  other  methods. 
(IWi'  paragraphs  on  Hemianopsia.)     The  defects  in  the  visual  fields  include 
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hemianopsia,  scotomata,  concentric  diminution  of  the  fields,  and  sector-like 
defects. 

The  nature  of  the  defects  in  hemianopsia  has  already  been  explained. 

By  scotomata  we  understand  island-like  defects  in  the  visual  fields. 
They  are  observed  in  circumscribed  lesions  of  the  fundus  oculi,  e,g,^  cho- 
rhoiditis.  Scotomata  centrally  situated  are  found  in  cases  of  retro-bulbar 
neuritis. 

Sector-like  defects  consist  of  wedge-shaped  deficiencies  in  the  visual 
fields,  their  bases  being  peripherally  situated.  They  are  found  in  atrophy 
of  the  optic  nerve,  occlusion  of  a  branch  of  the  retinal  arteries,  and  in 
detachment  of  the  retina. 


CHAPTER   XXII. 
THE  EAR.* 

Sjrmptoms  of  Ear  Disease.— The  symptoms  which  are  suggest- 
ive of  disease  of  the  ears  include  the  following : 

1.  Deafness  or  impairment  of  hearing. 

2.  Tinnitus  aurium. 

3.  Pain. 

4.  Vertigo. 

5.  Discharge. 

The  above  may  be  said  to  be  the  common  or  ordinary  indications  of 
ear  disease. 

As  uncommon  or  occasional  ear  symptoms  we  may  have : 

1.  Fullness  and  pressure  in  the  ears. 

2.  Sensation  as  of  something  moving  in  the  ears. 

3.  Resonance  of  the  voice. 

4.  Itching  and  soreness  of  the  ears. 

5.  Double  hearing. 

6.  Paracusis  loci,  i.e.,  inability  to  tell  from  which  direction  sounds 

come. 

7.  Sensations  of  breathing  sounds  in  the  ears,  or  flapping  sound 

during  deglutition,  and  other  symptoms  resulting  from  undue 
perviousness  of  the  Eustachian  tubes. 
I.   Deafness  or   Impairment  of  Hearing.— The  manner  of 
onset  of  defective   hearing,  together   with  its   symptomatic  associations, 
offers  valuable  diagnostic  suggestions,  as  follows : 

Impairment  of  hearing,  if  recent  and  moderate,  and  not 
associated  with  pain,  is  suggestive  of  catarrh  of  the  Eus- 
tachian  tube,   mild   catarrh    of  the   tympanum,  or   impacted 
cerumen. 
Sudden  impairment  of  hearing  is  suggestive  of  plugging  of 

the  external  auditory  meatus,  as  with  cerumen. 
Slowly  progressive  deafhess  with  tinnitus,  of  changes  in 
the  tympanic  cavity,  or,  in  the  case  of  old  people,  of  auditory 
nerve  sclerosis. 
Sudden  loss  of  hearing  following  mumps,  or  cerebro- 
spinal fever,  of  auditory  nerve  lesion. 


*  For  the  data  comprisiDg  the  iDformation  in  this  chapter,  the  author  is  indebted  to  Dr.  C.  M. 
Thomas. 


9o8  THE  EAR. 

Sudden  deafhess  following  scarlatina,  measles,  small- 
pox, typhoid  fever,  or  grippe,  of  middle-ear  involvement. 
Very  rapidly  increasing  deafness,  with  no  other  symp- 
toms, of  syphilis  of  the  auditory  nerve. 
Very  sudden  deafhess  following  extreme  vertigo  and 

nausea  shows  labyrinthine  lesion,  probably  haemorrhagic. 
Sudden  deaftiess  following  head  iojury,  with  the  ap- 
pearance of  blood  in  the  canal,  rupture  of  the  membrana 
tympani. 
Sudden  deafhess  following  head  injury,  when  a  flow  of 
serum  appears  in  association  with  or  after  the  bleed- 
ing, suggests  fracture  of  the  base  of  the  skull  or  auditory- 
nerve  lesion. 
Paracusis  of  Willis,  />.,  the  ability  to  hear  better  in  a  noise, 
indicates  middle-ear  deafness   of  the  chronic  non-suppurative 
variety.     No  suitable   explanation  for   this   phenomenon    has 
been  offered. 
Paracusis  loci,  or  the  inability  to  locate  auditory  sensations, 
has  received  no  explanation,  clinical  or  otherwise. 
2.  Tinnitus  Aurium. — By  **  tinnitus  aurium  "  is  meant  the  appear- 
ance of  subjective  sounds  in  the  ears  or  head.     As  described  by  patients, 
these   sounds   include  ringing,  hissing,  buzzing,    roaring,  and    numerous 
others.     Sometimes  they  are  heard  only  during  perfect  silence ;  only  while 
the  patient  is  suffering  from  an  acute  naso-pharyngeal  catarrh  ;  or  at  times 
when  the  patient  is  experiencing  general  ill-health.     Tinnitus  is  very  un- 
common in  the  ear  troubles  of  children. 

It  may  be  associated  with  any  of  the  diseases  of  the  ear.  It  is,  how- 
ever, more  common  in  chronic  non-suppurative  otitis  media.  It  is  frequently 
associated  with  the  so-called  auditory-nerve  deafness.  It  may  be  due  ap- 
parently to  a  variety  of  causes,  but  increaseor  diminution  of  labyrinthine 
tension,  by  reason  of  which  alterations  in  pressure  on  the  auditory-nerve 
ends  results,  is  probably  the  actual  cause.  This  may  arise  either  directly 
or  indirectly,  through  changes  in  the  tympanic  mucous  membrane  and  its 
vessels  and  ossicles. 

A  tinnitus  may  result  from  alterations  in  the  general  vascular  pressure 
in  a  variety  of  diseases,  including  under  this  head  chronic  interstitial  nephri- 
tis, heart  diseases,  anaemia,  and  overdosing  with  quinine,  salicylate  of  soda 
and  alcohol. 

Among  other  local  lesions  playing  the  parts  of  etiological  factors  are 
fluid  in  the  middle  ear,  aneurysm  of  the  onlying  vessels  of  the  tympanum, 
and  foreign  substances  in  contact  with  the  membrana  tympani. 

A  variety  of  sound  sometimes  complained  of  by  patients  is  snapping, 
clicking  or  crackling. 
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As  a  rule,  such  noises  are  purely  subjective;  occasionally,  however, 
they  are  perceptible  to  the  examiner.  They  arc  believed  to  be  due  to 
spasm  of  the  palatal  muscles  acting  upon  the  Eustachian  tubes,  separating 
its  walls,  which  may  have  become  adherent  by  reason  of  the  presence  of  a 
glutinous  discharge.  Some  cases  have  been  attributed  to  spasm  of  the 
tensor  t>'mpani,  or  of  the  stapedius  muscle. 

Tinnitus  may  exist  as  a  manifestation  of  general  nervous  instability. 
The  patients  in  these  cases  are  loud  in  their  expressions  as  to  their  suffer- 
ings, declaring  that,  if  not  relieved,  they  will  surely  go  crazy ;  and  they 
sometimes  keep  their  promise.  That  such  should  be  the  case  is  not  sur- 
prising, for  the  subjective  noises  are,  in  reality,  the  first  sign  of  a  disturbed 
mental  balance.  In  cases  pursuing  a  less  unfavorable  course  it  may  be 
regarded  as  purely  hysterical.  Cases  of  this  character  should  not  be  con- 
founded with  ordinar>-  tinnitus  from  local  causes,  in  which  the  associated 
nervousness  is  the  result  of  temperamental  states,  the  patient  being  intoler- 
ant of  any  slight  ailment. 

3.  Pain;  Otalgia;  Earache,— The  ordinary  causes  of  pain  in  the 
ear  include  diffuse  or  circumscribed  inflammation  of  the  auditory  canal,  in- 
flammation of  the  middle  ear  or  otitis  media  acuta,  inflammation  of  the 
Eustachian  tube  with  closure,  infJammation  of  the  mastoid  process  (mas- 
toiditis), and  as  a  retlex  symptom,  from  diseased  teeth,  sore  tongue,  rheu- 
matism, etc. 

The  pain  from  inflammation  of  tlie  auditory  canal  is  aggravated  by 
pressure  within  the  canal  or  on  the  tragus,  or  by  traction  upon  the  auricle, 
or  by  a  chewing  motion. 

The  pain  of  inflammation  of  the  niiddle  ear  is  aggravated  by  such  acts 
as  sneezing  and  blowing  the  nose»  and  by  pressure  below  the  lobule  of  the 
external  ear. 

The  pain  in  inflammation  of  the  Eustachian  tube  with  closure  of  that 
passage  is  the  result  of  the  marked  retraction  of  the  membranum  tympani, 
dependent  upon  the  rarefaction  of  the  air  in  the  tympanum.  Pain  from  this 
cause  is  sometimes  severe.  A  good  e.xample  of  it  is  found  in  earache  in 
the  morning  following  the  excessive  indulgence  in  tobacco  the  night  be- 
fore. Such  pain  disappears  very  promptly  on  inflation  by  the  Valsalvian 
or  Politzer  method. 

Pain  is  usually  a  prominent  feature  of  inflammation  of  the  mastoid. 
It  is  usually  aggravated  by  pressure  over  the  base  or  the  apex  of  that 
prominence. 

Fain  occurring  during  the  course  of  chronic  suppurative  disease  of 
the  tympanum  suggests  either  the  damming  up  of  discharge  or  the 
supervention  of  or  increase  in  already  existing  caries  of  the  bones. 

Pain  arising  from  disease4  teeth,  throat  inflammations  and  rheumatism 
is  to  be  diagnosed  by  exclusion. 
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4.  Vertigo. — The  vertigo  of  ear  disease  is  generally  attributed  to 
irritation  or  pressure  on  the  membrana  tympani  or  the  contents  of  the  drum 
cavity,  thereby  increasing  the  labyrinthine  tension  ;  or  to  changes  in  the  laby- 
rinth itself,  as  exudation  and  haemorrhage.  It  is  rarely  observed  in  the  ear 
diseases  of  childhood,  excepting  in  connection  with  or  following  cerebro- 
spinal fever.  Clinically,  we  note  the  occurrence  of  auditory  vertigo  in  the 
course  of  so-called  Meniere's  disease,  the  presence  of  inflammatory  exudate 
in  the  tympanum,  adhesions  in  the  ossicular  chain,  occlusion  of  the  Eus- 
tachian tube,  and  in  the  course  of  certain  manipulations  about  the  ear,  as 
syringing  and  Politzer  inflation.  It  sometimes  happens  that  the  associa- 
tion of  vertigo  with  aural  disease  is  really  dependent  upon  a  sequential  in- 
volvement of  the  brain.  Such  cases  call  for  the  utmost  care  in  their  study 
and  management. 

The  actual  relation  between  ear  disease  and  vertigo  is  a  mooted  point, — 
some  claiming  that  all  vertigoes  are  of  aural  origin,  while  others  are  satis- 
fied with  stating  that  "  vertigo  is  occasionally  due  to  pathological  conditions 
in  the  ear." 

Because  of  the  intimate  relation  between  this  symptom  and  ear  disease, 
vertigo  is  best  studied  in  the  present  connection. 

Clinically,  vertigo  may  arise  from  the  following  conditions : 

a.  Organic  disease  of  the  central  nervous  system. 

b.  Disease  of  the  circulatory  apparatus. 

c.  Epilepsy. 

d.  Hysteria. 

e.  Neurasthenia. 

f  Disease  of  the  special  senses, 
g.   Peripheral  irritation, 
h.  Toxaemia, 
i.  Gerlier's  disease. 

j.  Conditions  in  which  the  causes  in  the  present  state  of  medical 
knowledge  are  undiscoverable.     Such  cases  may  be  desig- 
nated **  essential  vertigo." 
(a)  Vertigo  from  Organic  Disease  of  the  Oentral  Nervous 
System. — This  may  accompany  disease  of  any  character  situated  in  any 
portion  of  the  brain  ;  but  it  is  especially  liable  to  occur  as  the  result  of 
tumors,  especially  when  they  are  situated  in  or  near  the  cerebellum.     Still 
it  is  perfectly  possible,  indeed,  not  infrequent,  for  tumors  and  lesions  of  the 
cerebellum    to    occur    without   the    slightest    disturbance    of  equilibrium. 
Vertigo  is  not  an  infrequent  accompaniment  of  locomotor  ataxia  and  dis- 
seminated sclerosis  of  the  brain  and  spinal  cord. 

(d)  Vertigo  from  Cardiac  Disease.— This  is  usually  the  result  of 
failing  circulation.  It  is  therefore  aggravated  by  exertion,  strong  emo- 
tions, and  causes  generally  calling  upon  the  heart  for  extra  work.     It  is  es- 
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pecially  a  symptom  of  fatty  degeneration  of  the  heart.  It  is  ofttimes  the 
direct  result  of  venous  congestion  of  the  brain.  To  trace  a  given  case 
of  vertigo  to  a  cardiac  cause  is  not  always  an  easy  matter,  for  the  reason 
that  in  these  cases  there  is  frequently  associated  evidence  of  arterio-sclero- 
sis  and  interstitial  nephritis, — themselves  capable,  when  acting  alone,  of  in- 
ducing disturbance  of  equilibrium.  Uncomplicated  aortic  regurgitation  is 
frequently  attended  by  vertigo,  an  act  readily  explainable  by  the  constantly- 
varying  intravascular  pressure  in  that  lesion.  The  vertigo  associated  with 
aneurj^sm  of  the  thoracic  aorta  is  due  to  the  resulting  disturbance  of  the 
cerebral  circulation- 

(c)  Epileptic  Vertigo*— Attacks  of  epilepsy  (fiffil  mal)  are  some- 
times designated  as  vertiginous  seizures  by  the  patient.  In  such  cases  the 
attack  comes  without  preceding  warning,  as  is  characteristic  of  epileptic 
paroxysms  generally.  Like  Meniere's  disease,  it  may  be  associated  with 
deafness  and  tinnitus.  Epileptic  vertigo,  however,  is  readily  differentiated 
from  Meniere's  disease  by  the  v^ry  quick  recovery  of  the  patient  and  the 
invariable  association  of  some  loss  of  consciousness,  and  the  absence  of  any 
aural  disturbance  during  the  interparoxysmal  periods. 

{d)  Hysterical  vertigo  is  recognized  by  its  remarkable  features,  un- 
explainable  on  any  other  hypothesis.  The  word-picture  of  the  attacks^  as 
explained  by  the  patient,  is  gready  in  excess  of  the  conception  of  the 
cases,  as  understood  by  the  examiner.  The  hysterical  temperament  and 
the  usual  stigmata  of  the  disease  are  commonly  present. 

{i)  Neuraatlieme  vertigo  is  dependent  upon  the  readiness  with 
which  the  hyperaesthetic  nervous  system  responds  to  slight  peripheral  irri- 
tation. It  is  sometimes  due  to  cerebral  ana!mia  (?).  The  patient  usually 
complains  of  such  associated  symptoms  as  general  weakness,  and  sensa- 
tions of  pressure  in  various  portions  of  the  head. 

Some  of  the  cases  of  neurasthenic  vertigo  are  really  lithiemic,  i.r.,  the 
symptoms  are  associated  with  evidences  of  hepatic  inadequacy.  (Sec 
chapter  on  The  Li\  cr.) 

{/)  Diseaae  of  the  Special  Senses. — Common  among  the  causes  of 
vertigo  is  eye-strain,  the  special  ocular  defect  being  disturbance  in  the 
function  of  the  eye-muscles.  Vertigo  is  always  a  prominent  feature  of 
ocular  palsies.  It  does  not  seem  to  be  caused  by  the  diplopia,  for  it  still 
persists  when  the  normal  eye  is  closed.  It  appears  to  be  due  to  the  erro- 
neous projection  of  the  visual  field.  One  quite  often  experiences  vertigi- 
nous sensations  when  visual  perceptions  are  at  variance  with  perceptions 
obtained  simultaneously  through  other  senses.  Cases  of  the  above  char- 
acter are  usually  diagnosed  without  difficulty. 

It  is  different,  however,  when  vertigo  accompanies  simple  eye-strain 
from  refractive  errors  or  muscular  insufficiencies.  Practically  always  we 
have,  as  suggesting  the  eyes  as  the  primary  cause  of  the  trouble,  such  symp- 
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toms  as  blurring  of  vision,  frontal  and  occipital  headache,  conjunctival  irrita- 
tion, and  lachrymation, — all  of  these  phenomena  being  aggravated  by  use  of 
the  eyes.  The  diagnosis,  however,  is  based  upon  an  examination  of  the 
refraction  of  the  eyes  by  trial  lenses,  and  the  discovery  of  muscular  insuffi- 
ciencies by  the  Maddox  prism  or  the  phorometer. 

(^)  Peripheral  Vertigo. — Two  causes  of  peripheral  vertigo  have 
obtained  special  prominence.  These  are  the  laryngeal  and  the  gastric. 
Laryngeal  vertigo  was  first  described  by  Charcot,  in  1 876.  It  begins  with 
a  sensation  in  the  larynx  which  leads  to  a  severe  spasmodic  cough,  at  once 
followed  by  vertigo  and  unconsciousness.  The  attacks  last  for  but  a  few 
minutes.  Physical  examination  shows  quite  a  variety  of  conditions  present 
in  these  cases.  Almost  any  anatomical  condition  may  be  present ;  and, 
again,  the  larynx  may  present  all  the  evidences  of  perfect  health.  By 
many,  this  variety  is  regarded  as  of  epileptic  origin. 

Gastric  vertigo,  or  rather  vertigo  attending  disorders  of  the  stomach, 
is  probably  the  most  frequently  observed  of  all  vertigoes.  It  is  especially 
liable  to  attend  acute  and  chronic  gastritis  and  hyperchlorhydria.  The 
most  common  cases  are  those  succeeding  too  free  indulgence  in  indigestible 
substances  a  short  time  before.  Associated  symptoms  include  foul  taste, 
heavily-coated  tongue,  constipation,  frontal  headache,  mental  confusion, 
lassitude,  and  vomiting  or  nausea. 

(//)  ToxsBinia. — The  toxaemic  conditions  which  produce  vertigo 
are  varied.  Quite  a  number  of  poisonous  drugs  may  produce  it,  e,g,^ 
belladonna,  cannabis  indica,  alcohol,  tea,  etc.  Lithaemia,  so-called,  may 
give  rise  to  very  severe  vertigo.  The  uraemic  manifestations  of  Bright's  dis- 
ease include  vertigo.  In  many  of  the  cases  of  vertigo  attendant  upon  in- 
terstitial nephritis  this  symptom  is  due  to  the  associated  high  arterial  ten- 
sion, the  arterio-sclerosis,  and  the  cardiac  hypertrophy. 

{i)  Gerlier's  Disease ;  Paralyzing  Vertigo. — This  disease  was  first 
described  by  Gerlier ;  hence  its  name.  It  exists  only  within  a  very  limited 
locality  in  Switzerland  and  Southern  France.  Its  characteristic  symptoms 
are  vertigo,  occipital  pain,  and  certain  palsies.  These  occur  in  paroxysms, 
which  are  usually  of  short  duration, — that  is,  of  not  more  than  ten  minutes. 
The  paralyses  are  observed  in  the  upper  lid  (ptosis),  and  in  the  extremities. 
The  pathology  of  Gerlier's  disease  is  obscure.  By  many  it  is  attributed  to 
a  specific  microbe  ;  by  others,  the  contagion  of  fear  in  a  locality  predis- 
posed by  superstition  is  regarded  as  an  important  factor.  With  the  advent 
of  cold  weather  the  disease  disappears. 

(y)  Essential  Vertigo. — Nothing  can  be  said  of  cases  of  this  variety 
excepting  that  the  vertigo  seems  to  be  the  only  symptom,  and  the  cause 
thereof  is  undiscovcrablc. 

5.  Aural  Discharges;  Otorrhoea. — Ordinarily,  aural  discharges 
are  derived  from  the  external  canal  or  the  tympanic  cavity. 
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They  may  be  inflammatory  or  traumatic  in  origin.  In  the  latter  case 
the  discharge  may  have  been  derived  Trom  the  labyrinth. 

A  thin  watery  discharge  may  occur  in  the  early  stages  of  in- 
flammation of  the  middle  ear,  indicating  rupture  of  the  membra na  tympani 
and  lesion  of  the  labyrinth,  caused  by  a  fracture  at  the  base  of  the  skulL 

A  mucoid  discharge  almost  invariably  emanates  from  the  drum 
cavity,  and  is  due  to  inflammation  of  the  same. 

A  thick,  yellowish*  purulent  discharge  may  come  from  inflam- 
mation of  either  the  audi  tor)'  canal  or  the  drum  cavity.  When  from  the 
drum  cavity,  its  appearance  in  acute  cases  is  succeeded  by  relief  of  pain. 
When  from  the  canal,  it  is  generally  attended  by  diminution  of  pain  ;  but 
the  relief  is  not  as  prompt  or  as  complete  as  in  the  case  of  middle-ear 
disease* 

A  bloody  discharge  results  either  from  rupture  of  the  membrana 
tympani  or  from  granulation  tissue,  the  latter  in  chronic  cases.  It  is  nearly 
always  tympanic  in  origin, 

A  brownish,  blackish  or  bluish  discharge  indicates  bone  disease. 

Foul  odor  of  a  discharge  indicates  simply  that  there  is  decompo- 
sition from  defective  drainage.  It  is  a  common  attendant  upon  bone  dis- 
ease, but  has  no  necessary  connection  with  that  condition. 

A  discharge  purulent  in  character,  without  preceding  pain, 
is  strongly  suggestive  of  tubercular  disease,  especially  if  associated  with 
multiple  perforations  of  the  membrana  t>'mpani. 

If  the  discharge  is  of  short  duration,  and  recurs  repeatedly, 
disease  of  the  attic  is  to  be  suspected.  Examination  discovers  perforations 
in  the  membrana  flaccida, 

Te8ts  of  the  Auditory  Fuiietloii.— Sounds  are  conveyed  to 
the  brain  by  the  ear  or  through  the  bones  of  the  cranium.  W^e  test  the 
acuity  of  the  hearing  by  the  watch  and  similar  apparatus,  or  by  the  accou- 
meter  of  Politzer  ;  by  the  voice,  using  the  tone  of  ordinar>'  conversation, 
the  stage-whisper,  or  the  reser\e-air  whisper 

The  utility  of  the  '*  reserve-air  whisper  **  may  be  explained  as  follows  : 
When  one  makes  an  attempt  at  whispering,  he  may  utter  the  sounds  with 
quite  a  range  of  intensity.  W'hispering  of  this  character  cannot,  therefore, 
be  regarded  as  a  certain  test  of  the  acuit>'  of  hearing.  But  when,  after  a 
complete  expiration,  he  makes  an  attempt  at  whispering,  the  sounds  uttered 
have  but  one  grade  ;  in  other  words,  they  are  a  constant  quantity.  We  may 
also  use  tuning-forks  for  the  determination  of  pitch. 

Before  testing  by  the  watch  it  is,  of  course,  understood  that  the  instru* 
ment  is  standardized  by  testing  a  number  of  normal  cases.  The  record  of 
the  obsenations  made  is  by  a  fraction,  the  denominator  of  which  is  the 
distance  at  which  the  watch  may  be  heard  by  tlie  normal  ear,  and  the  nu- 
merator the  distance  heard  by  the  ear  under  examination.     For  example, 
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if  the  watch  is  heard  normally  at  thirty  inches,  and  by  the  one  under  ex- 
amination at  twenty  inches,  then  the  fraction  to  be  used  in  our  record  is 
^^,  or  two-thirds  of  the  normal  hearing.  When  testing  by  the  watch,  it 
is  important  always  that  the  ear  opposite  the  one  under  examination  be 
closed.  To  avoid  any  deception  by  the  patient,  it  is  likewise  necessary  that 
the  eyes  be  closed.  When  practising  the  test,  the  operator  should  first 
place  the  watch  at  a  distance  beyond  that  at  which  it  can  be  heard,  and 
slowly  approach  it  to  the  ear  under  examination.  This  is  done  in  order  to 
avoid  the  possibility  of  the  patient  being  deceived  by  carrying  the  sound 
after  once  having  heard  it.  In  the  use  of  the  voice,  vowel  and  conso- 
nant sounds  are  employed  in  the  same  way.  The  patient  is  directed  to 
close  his  eyes,  while  the  examiner,  uttering  a  variety  of  words  in  a  conversa- 
tional tone,  or  with  the  **  reserve-air  whisper,"  approaches  the  patient  grad- 
ually. The  record  of  the  result  should  be  made  :  "  Reserve-air  whisper  at 
such  and  such  a  distance ;"  **  voice  at  such  and  such  a  distance." 

Although,  in  testing  appreciation  of  pitch,  tuning-forks  of  various 
pitch  are  used,  the  ordinary  **  C-fork  "  is  usually  quite  sufficient,  as  forks 
are  employed  almost  exclusively  in  the  determination  of  the  condition  of 
bone-conduction.  For  this,  two  tests  are  commonly  used,  namely,  those 
of  Weber  and  Rinne. 

Weber's  Test. — The  vibrating  *' C-fork"  is  placed  with  its  base  on 
the  vertex,  forehead,  or  against  the  teeth  of  the  patient,  who  is  requested 
to  state  in  which  ear  it  is  heard  the  better.  In  the  case  of  inflammation  or 
disease  of  the  conducting  apparatus,  i.e.,  the  canal  or  tympanum,  it  is  heard 
more  distinctly  by  the  affected  ear.  If  the  trouble  is  due  to  labyrinthine 
involvement,  it  is  heard  better  by  the  well  ear. 

Rinne's  Test. — This  is  as  follows  :  The  vibrating  tuning-fork  is  held 
with  its  base  against  the  mastoid  process.  When  the  perception  of  sound 
ceases,  the  tines  of  the  fork  are  held  in  front  of  the  auditory  meatus,  and 
it  will  be  noted  that  the  sound  is  once  more  perceived.  This  corresponds 
to  the  normal  condition.  If,  however,  hearing  is  defective,  such  a  state  of 
affairs  indicates  labyrinthine  involvement.  In  our  record  we  note  this 
result :  **  Rinnc's  test,  positive."  If,  on  the  other  hand,  the  vibrations  are 
heard  longer  over  the  mastoid  than  with  the  fork  in  front  of  the  ear,  con- 
duction by  the  bone  is  exaggerated,  and  shows  involvement  of  the  conduct- 
ing apparatus.  The  term  '*  negative  "  is  to  be  used  in  designating  the  result 
in  our  record.  In  other  words,  when  bone-conduction  is  relatively  plus,  we 
consider  that  there  is  involvement  of  the  conducting  apparatus  ;  when  it  is 
relatively  minus,  that  there  is  a  lesion  of  the  auditor}'-nerve  apparatus. 

Neither  of  these  tests  is  universally  satisfactory.  Numerous  cases 
have  been  reported  in  which  the  inaccuracies  of  conclusions  based  upon 
them  are  evident.  Under  such  circumstances,  a  correct  diagnosis  is  to  be 
obtained  only  after  the  study  of  all  other  associated  signs  and  symptoms. 
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Objective  Examination. — This  is  carried  on  with  the  aid  of  cer- 
tain apparatus,  as  follows : 

1 .  Head-mirror  of  six  or  eight  inches  focus. 

2.  Ear-specula,  which  may  be  made  of  various  materials,  as  hard 

rubber,  metal,  etc. 

3.  Siegle's  pneumatic  speculum. 

4.  Eustachian  catheter. 

5.  Auscultation  tube. 

6.  Politzer  bag. 

7.  Probe. 

8.  Cotton -carrier. 

9.  Fair  of  angular  forceps. 
10.  Blunt  ring-curette. 

I.  The  Head-Mirror. — The  head-mirror  and  source  of  light  require 
no  explanation  additional  to  that  given  in  the  chapters  devoted  to  the 
consideration  of  the  nasal  cavities  and  larynx. 

Fig.  232. 
Fig.  231. 
Fig.  230. 


Nest  of  Wilde' sear- specula.  Nest  of  Grabcr's  ear- specula, 
with  cross- sections  show-  with  cross-sections  showing 
ing  different  sizes.  different  sizes. 


Nest  of  Toynbee's  ear-specula, 
with  cross- sections  showing  dif- 
ferent sizes. 


2.  Ear-Specula. — Of  these,  several  varieties  in  shape  have  been 
recommended,  including  those  devised  by  Wilde,  Toynbee,  and  Gruber. 
The  latter  are  made  of  hard  rubber  or  sterling  silver,  and  are  the  most 
popular  among  otologists.  They  require  no  explanation  additional  to  that 
afforded  by  the  above  figures  and  the  appended  legends. 

3.  Siegle's  Pneumatic  Speculum. — This  consists  of  a  hard-rubber 
speculum,  the  outer  extremity  of  which  is  closed  by  a  glass  window,  while 
the  inner  end  is  fitted  with  a  rubber  ring,  in  order  to  give  it  an  air-tight 
contact  with  the  bottom  of  the  external  auditory  canal.  The  side  of  the 
speculum  is  fitted  with  a  nipple,  to  which  is  attached  a  piece  of  rubber 
tubing  by  which  the  air  contained  in  the  instrument  may  be  rarefied  by 
suction  by  a  rubber  ball  or  the  mouth  of  the  operator.     The  latter  is  pref- 
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erable,  because  the  rarefaction  of  air  can  be  regulated  better  in  this  way 
than  in  any  other. 

4.  The  Eustachian  catheter  may  be  made  of  hard  rubber,  German 
or  sterling  silver.  The  latter  is  the  preferable  material,  though  decidedly 
more  expensive.     The  annexed  cut  (Fig.  234)  is  self-explanatory  as  to  the 

Fid.  233. 


Siegle's  pneumatic  speculum. 

shape  of  the  instrument.  It  is  important  that  the  operator  have  several 
sizes.  The  greatest  care  should  be  exercised  in  the  cleansing  of  this  in- 
strument, for  negligence  of  this  precaution  may  readily  carry  infection. 

5.  The  auscultation  tube  consists  of  a  long  tube  of  soft  rubber, 
with  ear-pieces,  one  black  and  the  other  white,  to  be  inserted  into  the  ears 

Fig.  234. 
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Eustachian  catheter,  with  cross-sections  showing  different  sizes. 

of  the  patient  and  operator  respectively.  It  is  more  aesthetic,  however,  to 
dispense  with  the  black  ear-piece  for  the  patient,  inserting  into  his  meatus 
the  plain  rubber,  the  end  of  which  may  be  cut  off  immediately  after  using. 

6.  The  Politzer  bag  is  to  be  employed  for  inflating  the  tympanum. 
The  nozzle  of  the  instrument  is  to  be  inserted  into  one  of  the  nostrils,  the 


Fig.  235, 
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edge  of  which  is  compressed  around  it,  the  other  nostril  also  being  closed. 
The  patient  is  instructed  to  blow  forcibly  through  the  mouth,  and  at 
the  same  time  the  operator  vigorously  compresses  the  bag,  thus  driving 
the  contained  air  through  the  Eustachian  tubes  and  into  the  tympanic 
cavities.     (Fig.  240») 

Instead  of  directing  the  patient  to  blow  forcibly,  other  ^ '*^-  ^35- 
devices  may  be  employed.  Thus  he  may  be  told  to  say  **  hie, 
hac,  hoc,  hue  ;'*  or  he  may  make  a  forcible  inspiration  through 
the  mouth  ;  or  he  may  take  a  mouthful  of  water,  and  at  the 
moment  of  swallowing  the  same,  the  bag  is  forcibly  com- 
pressed. 

7,  The  probe  should    be    made  of   flexible  metal,   and    Auscultation 
its  tip,  before  using,  covered  with   the  faintest   layer  of  ab-         mbc. 
sorbent  cotton. 

8.  The  cotton-carrier  should  be  of  light  construction,  and  is  a  neces- 
sary instrument  in  all  cases  in  which  the  view  of  the  parts  is   obscured  by 

discharges.     The  many  occasions  in  which  a  correct  diag- 
ic-  236.  nosis  is  not  made  owing  to  imperfect  cleansing  of  the  canal 

is  astonishingly  large. 

9.  The  angular  forceps  must  be  of  the  cross- 
branched  v^ariet\\ 

ID.  The  blunt  ring-corette  is  to  be  used  for  the 
removal  of  scales  of  epitlielium,  particles  of  cerumen,  and 
other  solid  materials  obscuring  the  view  of  the  membrana 
tympani. 

Techiiiqiie  of  the  Exaiumation,— Inasmuch  as 

the  external  auditor)^  canal  has  a  curve  with  its  concavity 

forward,  it  is  essential,  in  order  to  straighten  it  and  thereby 

gain  a  better  view  of  its  depths,  that  the  auricle  be  pulled 

Poiiuer  bag         Upward  and  backward  ;  the  speculum  is  then  inserted,  and 

may  be  held  in  position   by  the  thumb  and  forefinger  of 

the  same  hand  which  is  making  traction   upward  and  backward  on  the 

auricle.     (See  Fig.  238.) 
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Blunt  ring-cure Uc. 

In  children,  the  curve  of  the  canal  is  just  the  opposite  to  that  found  in 
adults.     In  them,  traction  should  be  made  downward. 

The  main  obstacle  to  inspection  of  the  lower  end  of  the  canal  lies  in 
the  projection  of  the  anterior  lower  wall  There  may  be  other  obstacles 
arising  from  the  presence  of  flakes  of  cerumen  and  epithelium,  which  must 
be  removed  with  the  probe. 
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The  speculum  should  be  introduced  as  far  as  possible  into  the  cartila- 
ginous  portion  of  the  canal  Under  no  circumstances  should  it  be  pushed 
into  the  osseous  portion,  as  the  latter  is  very  sensitive  to  pressure. 

Normally,  the  auditory  canal  presents  a  white  color  Small  hairs  or 
vibrissa!  are  numerous  about  its  outer  third.  Small  quantities  of  wax  or 
cerumen  and  epithelial  scales  will  also  be  visible. 

Throughout  the  examination,  we  must  bear  in  mind  the  possibility  of 
reflexes  arising  from  the  presence  of  the  speculum,  including  especially  the 
"  ear-cough  *'  and  fainting.  Very  exceptionally,  syncope,  and  even  convul- 
sions of  epileptiform  type,  may  ensue. 


Fm.  238. 


Fig.  239. 
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MelbtMl   of  inserting   the    Eustachian 
caihetcr. 


Method  of  perfomiing  inflation   by  the  Folitzer 
bag  and  catheter. 


The  abnormal  conditions  of  the  canal  include  : 

Encroachment  upon  its  lumen  by  the  localized  swelling  of  furun- 
cle in  its  outer  portion, 

A  general  narrowing  of  the  canal  from  chronic  diffuse  inflamma- 
tion. 

A  nodular  encroachment  in  the  deeper  portion  dependent  upon 
bone  tumors,  as  hyperostoses  and  exostoses. 
The  lumen  of  the  canal  may  be  occluded  by 

Scaly  deposits  of  epithelium. 

Vegetable  fungi  (otomycosis  aspergillus). 
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Discharges,  which  may  result  from 

Difiuse  otitis  externa. 

Furunculosis. 

Otitis  media. 
The  Tympanic  Membrane,— The  membrana  tympaiii  lies  at  the  bot- 
tom of  the  auditory  canal,  appearing  as  a  translucent,  polished^  bluish-gray 
surface  running  from  above  downward,  forward  and  inward,  so  that  the  an- 
terior-inferior edge  is  further  removed  from  the  eye  than  the  posterior-su- 
perion  A  grayish  line  is  seen  running  from  above  downward  and  back- 
ward, and  represents  the  line  of  the  hammer-handle.     At  the  upper  end  of 
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Fig.  240. 
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Method  of  performing  Poiilzer  infia* 
lion. 


Method  of  introducing  the  ear  fpeculiam. 


this  there  is  a  sharp  projection,  marking  the  position  of  the  short  process 
of  the  hammer.  PVom  this,  two  grayish  lines  project  backwards  and  for- 
wards, and  are  known  as  the  posterior  and  anterior  folds,  above  which  the 
membrane  is  known  as  Shrapnell's  membrane,  or  the  mem^rana  fiaicida. 
The  membrane  below  is  known  as  the  numbrana  vibrans. 

The  drum-head  presents  a  slight^  normal  depression,  greatest  at  about 
the  centre,  this  point  of  maximum  depression  being  known  as  the  upnbo^ 
and  it  hes  at  the  lower  end  of  the  hammer-handle.  From  this,  running 
downward  and  forward,  is  a  shining  or  reflecting  triangular  surface,  with  its 
apex  at  the  umbo,  and  known  as  the  light-reflex  or  cone  of  light.     This 
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varies  in  shape,  in  health,  from  a  distinct  triangle  to  a  mere  spot  of  light. 
In  certain  membranes,  the  long  leg  of  the  anvil  shows  through  from  the 
tympanic  side. 

The  mobility  of  the  membrana  tympani  can  be  made  out  most 
satisfactorily  by  means  of  Siegle's  pneumatic  specula. 

The  Eustachian  tube  may  be  examined  by  means  of  posterior 
rhinoscopy,  although  but  little  of  practical  value  is  to  be  gained  by  such  a 
procedure.  Its  patency,  together  with  the  degree  of  ventilation  of  the  tym- 
panum, may  be  determined  by  three  different  methods,  known,  respectively, 
as  the  Valsalvian,  the  Politzer,  and  the  catheter.  By  all  three  of  these,  air 
may  be  passed  through  the  Eustachian  tube  into  the  tympanum.  The 
sound  made  by  the  passage  of  the  air  may  be  heard  by  the  examiner  by 
means  of  the  otoscope  connecting  the  ear  under  examination  with  one 
ear  of  the  operator.  By  this  procedure  we  may  determine  by  the  character 
of  the  sound  whether  the  tube  is  freely  open  or  atresic,  and  the  presence 
of  fluid  in  the  tube  or  tympanic  cavity. 

Abnormalities  of  the  Membrana  Tympani. — The  polish  of 
the  membrana  tympani  is  lost  through  inflammation,  which 
may  be  of  the  external  canal,  or  tympanum,  through  deposits  of 
foreign   materials,  more  particularly  oils  and  medicines  poured 
into   the   ear,   or  the  presence  of  desquamating  epithelium    or 
wax. 
Its  translucency  may  be  lost  through  inflammatory  thickening, 
which,  in  turn,  may  be  due  to  disease  of  the  canal  or  of  the 
tympanum. 
The  loss  of  translucency  may  be  diflPused  or  circimiscribed. 
The  most  commonly  observed  of  the  localized  opacities  are  cal- 
careous spots,  which  usually  indicate  previous  inflammation  of  the 
drum  or  old  healed  perforations. 
The  membrane  may  present  a  bright  red  surface,  later  gray 

and  sodden,  in  acute  otitis  media. 
Simple  hypereemia  is  indicated  by  the  appearance  of  fine  vessels 
running  along  the  line  of  the  hammer-handle  and  about  its  short 
process. 
Exaggerated  retraction  is  found  in  all  conditions,  attended  by  im- 
perfect ventilation  of  the  tympanum,  as  by  closure  of  the  Eusta- 
chian tube. 
Retraction   is   indicated   not   only  by  the   increased  concavity  of  the 
membrane,  but  by  exaggerated  projection  of  the  anterior  and  posterior 
folds  of  the  short  and   long  process  of  the  hammer,  which  latter  seem  to 
stand  out,  at  times,  almost  like  a  free  skeleton  of  bone. 

Flattening  or  bulging  of  the  membrane  will  usually  indicate  the 
presence  of  free  fluid  in  the  tympanic  cavity. 
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The  sorface  of  the  membrane  may  show  irregularities  from 
scars,  vesicles,  polypi,  and  granulations. 

Perforationa  of  the  membrane  indicate  previous  inflammation  of 
the  tympanic  cavity  (probably  suppurative  in  character)  or  trau- 
matism.    They  may  be  single  or  multiple. 

Perforations  are  to  be  diagnosed  by  inspection,  or  by  means  of  air 
forced  into  the  tympanum  by  the  Valsalvian,  Politzer,  or  catheter  inflation. 
These  failing  in  the  presence  of  atresia  of  the  Eustachian  tube,  we  may 
help  ourselves  with  the  Siegle  pneumatic  specuium. 

Pulsating  fluid  in  the  plane  of  the  membrana  timpani  is  usually 
pathognomonic  of  perforation,  even  when  the  perforation  is  not 
discoverable  by  inspection. 

Polypi  may  be  found  growing  from  the  cavit>'  of  the  tympanum,  or 
from  the  edge  of  a  perforation,  in  chronic  suppumtive  case^. 

The  ossicles  may  be  entirely  absent  in  chronic  suppurative  dis- 
ease. The  anvil  is  the  most  frequently  lost ;  and  the  stapes  the 
least  frequently. 

A  Brief  Synopsis  of  the  Symptomatology  of  the 
More  Common  Diseases  of  the  Ear, 

1.  IiiHiilBsated  Ceruiiieii  in  the  Aiiditury  Canal ^This  con- 
dition arises  usually  from  diseases  of  the  glands,  associated  with  phar>'ngeal 
catarrh,  or  from  obstruction  in  the  canal.  The  patient  experiences  sud- 
den impairment  of  hearing,  accompanied,  at  times,  by  pain  and  vertigo. 
There  may  be  an  irritating,  tickling  cough.  Very  exceptionally,  most 
distressing  symptoms  may  result  from  impacted  cerumen,  so  that  brain 
tumor  and  epilepsy  have  been  simulated. 

Objectively,  the  physician  notes  a  blackish  or  brownish  mass  obscuring 
his  view  of  the  membrana  tympani. 

2.  Foreigrii  Botlie^  In  the  CaiiaL— These  may  consist  of  almost 
anything  small  enough  to  find  entrance  through  the  external  auditory 
meatus.  As  to  the  outcome  of  this  accident,  it  is  not  at  all  to  be  com- 
pared in  its  seriousness  with  that  of  the  entrance  of  foreign  bodies  in  the 
eye.  In  all  cases,  it  is  of  the  highest  importance  that  the  examination  be 
conducted  with  the  mirror  and  speculum,  to  make  absolutely  sure  of  the 
presence  of  the  suspected  body  before  acting.  Most  disastrous  results 
have  followed  the  attempts  made  to  remove  a  foreign  body  which  was 
never  present.  Impaction  of  foreign  bodies  in  the  auditory  canal  is 
always  the  result  of  improper  instrumentation.  The  symptoms  will  natu- 
rally be  those  of  irritation,  including  pain,  sense  of  fullness,  itching,  etc. 

3.  DllfiiHe  otitis  externa  is  usually  the  result  of  the  introduction 
of  irritants,  as  rancid  oils,  etc,  or  other  foreign  substances.    The  subjective 
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symptoms  include  pain,  soreness,  itching,  etc.  Objectively,  the  canal  is 
hyperaemic,  and  its  calibre  is  narrowed  by  the  swelling  of  its  walls.  Later, 
there  appears  a  discharge  of  a  thin  membrane-like  material  and  macerated 
cuticle. 

Chronic  diffuse  otitis  externa  presents  a  thickened  excoriated  integu- 
ment, with  more  or  less  narrowing  of  the  canal,  obscuring  the  view  of  the 
drum-head,  and  often  an  offensive  flocculent  or  thick  discharge. 

Eczematons  inflammation  presents  very  much  the  same  appearance  as 
chronic  diffuse  otitis  externa. 

The  appearance  of  scales  or  flaky  membranes  with  black  specks  or 
dots  and  a  thin  discharge  will  indicate  otomycosis  aspergUllls, — a  para- 
sitic growth,  which,  however,  can  be  diagnosed  with  certainty  only  by  the 
aid  of  a  microscope. 

4.  Furuiiculosls. — Furuncles  in  the  auditory  canal  may  result  from 
debility,  anaemia,  or  over-feeding,  plus  infection  and  invasion  of  micro- 
organisms. The  objective  appearance  of  the  lesion  is  that  of  a  circum- 
scribed swelling  within  the  meatus.  The  symptoms  include  severe  pain, 
which  is  worse  at  night  and  aggravated  by  any  manipulation  within  the 
canal,  and  deafness.  Furuncles  involving  the  anterior  or  posterior  wall  are, 
as  a  rule,  associated  with  sensitiveness  on  pressure  over  the  parts  anterior 
and  posterior  to  the  pinna.  On  this  account,  mastoid  disease  is  sometimes 
mistaken  for  furunculosis.  At  times  there  may  be  oedema  in  front  of  the 
tragus  or  over  the  mastoid,  thereby  affording  an  additional  reason  for  mis- 
taking this  condition  for  mastoiditis. 

5.  Hyperostoses;  Exostoses. — ^These  appear  as  circumscribed 
swellings  in  the  deep  portions  of  the  canal.  They  are  to  be  diagnosed  by 
the  absence  of  inflammatory  symptoms,  and  touching  them  with  a  probe 
shows  them  to  be  very  hard. 

6.  Eustachian  Catarrh  is  usually  the  result  of  "colds,'*  or  of  the 
exanthemata.  Its  symptoms  are  produced  by  the  engorgement  of  the 
tubes,  and  the  ensuing  defective  ventilation  of  the  tympanum.  They  in- 
clude sense  of  fullness,  itching,  pains  in  the  throat,  and  cough.  Among 
the  ear  symptoms  are  stuffy  feeling  in  the  ears,  deafness,  vertigo,  and  pain. 
The  latter  is  sometimes  extremely  sharp.  An  examination  with  the  specu- 
lum shows  marked  retraction  of  the  drum-head.  The  condition  lasts  but  a 
short  time,  and  is  promptly  relieved  by  inflation  of  the  tympanum,  or  it 
may  go  on  to  inflammation  of  the  drum  cavity. 

7.  Chronic  catarrhal  otitis  media  furnishes  a  large  proportion 
of  all  cases  of  deafness.  It  is  generally  due  to  repeated  attacks  of  nasal, 
pharyngeal  and  tubal  catarrh.  As  predisposing  causes  of  the  latter  we 
have  post-nasal  adenoids,  enlarged  tonsils,  and  obstructed  nares.  Gout 
and  rheumatism  also  favor  the  disease.  The  symptom  which  usually 
drives  the  patient  to  the  physician  is  a  gradually-increasing  deafness,  usu- 
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ally  associated  with  and  sometimes  preceded  by  tinnitus,  and  occasionally 
vertigo.  In  this  deafness  the  appreciation  of  the  lower-tone  limit  is  im- 
paired, and  the  tones  of  higher  pitch  are  better  heard.  Bone  conduction 
is  exaggerated.  Weber's  test  shows  appreciation  of  the  sound  better  in  the 
bad  ear.  Rinne's  test  is  •*  negative.'*  Paracusis  Willisii  is  not  uncommon. 
Rarely,  the  patient  complains  of  some  pain  and  itching. 

Objectively,  the  canal  may  be  dry,  or  it  may  contain  an  unusual 
amount  of  cerumen.  The  mcmbrana  t>^mpani  is  opaque  and  presents  a 
dull  surface,  or  it  may  be  dull  and  atrophic.  The  light  reflex  is  shortened 
or  absent.  The  hammer-handle  and  the  short  process  stand  out  promi- 
nently. The  anterior  and  posterior  folds  are  exaggerated.  The  drum- 
head is  commonly  impaired  in  its  mobility.  The  Eustachian  tube  is  com- 
monly less  permeable  than  in  health. 

8.  Acute  Catorrhal  Otitis  Media ;  Earaelie. — Acute  catarrhal 
otitis  media  includes  among  its  causes  the  extension  of  inflammation  along 
the  Eustachian  tube  to  the  middle  car,  the  introduction  of  fluids  into  the 
t>^mpanum,  improper  bathing,  traumatism,  excessive  or  improper  nose- 
blowing,  etc.  The  disease  is  of  rapid  onset.  The  prominent  initial  symp- 
toms include  sense  of  fullness  in  the  ears,  deafness,  tinnitus,  and  pain.  The 
latter  is  the  most  prominent  symptom.  It  gradually  increases  in  severity' 
up  to  the  time  the  membrane  perforates,  when  it  ceases.  It  is  generally 
aggravated  at  night  or  when  the  patient  is  lying  down.  The  perforation  of 
the  drum  usually  takes  place  in  from  one  to  three  days. 

In  children,  the  symptoms  will  sometimes  simulate  those  of  meningitis, 
because  of  the  presence  of  vomiting,  delirium,  convulsions,  and  fever.  The 
temperature  in  these  cases  may  reach  103**  to  104**  F, 

The  attacks  of  acute  catarrhal  otitis  media  are  at  times  so  mild  that  a 
stain  on  the  pillow  on  waking  in  the  morning,  w4th  a  dry  deposit  in  the 
auditor)^  canal,  constitute  the  first  evidences  of  the  disease. 

The  objective  examination  of  a  case  of  catarrhal  otitis  media  shows  a 
dififuse  hyper^Emia  of  the  drum-head,  particularly  of  the  lower  part.  With 
the  stage  of  exudation  there  is  flattening  or  bulging,  and  the  surface  of  the 
membrane  lacks  lustre.  After  perforation,  we  note  the  presence  of  a  mucoid 
discharge  in  the  canal.  In  some  cases  perforation  may  not  occur,  the  pa- 
tient remaining  deaf  until  the  exudation  in  the  tympanum  is  gradually  ab- 
sorbed. 

9.  Acute  Biippurative  otitic  media  is  a  grave  affection,  the  re- 
sult of  infection  by  one  of  the  forms  of  pyogenic  organisms  in  an  acute 
catarrhal  otitis  or  during  the  progress  of  one  of  the  acute  infectious  dis- 
eases, notably  scarlatina,  diphtheria,  and  measles.  Infection  following 
traumatism  of  the  drum -head  is  also  a  common  cause.  The  symptoms 
arc  usually  of  sudden  onset,  and  include  great  pain  and  elevation  of  tem- 
perature, accompanied  by  deafness,  prostration,  and  often  delirium.     The 
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pain  is  not  relieved  until  perforation  of  the  membrana  tympani  takes  place. 
The  greatest  hyperaemia  of  the  drum-head  is  observed  in  its  upper  part. 
Sometimes  the  upper  wall  of  the  lower  end  of  the  canal  is  involved  in  the 
hyperaemia  and  swelling,  so  that  it  is  difficult  to  make  out  where  the  canal 
ends  and  the  membrane  begins.  In  such  cases,  the  operator  finds  it  diffi- 
cult to  perform  paracentesis,  because  he  cannot  tell  into  what  structure  he 
is  cutting.  A  differentiation  between  the  catarrhal  and  suppurative  forms 
of  acute  otitis  media  can  only  be  made  by  the  rapidity  of  onset  and  the 
severity  of  the  symptoms,  and  the  prostration  in  the  purulent  variety.  A 
maximum  degree  of  swelling  in  Shrapnell's  membrane,  with  involvement 
of  the  lower  end  of  the  canal,  is,  of  course,  indicative  of  the  purulent 
variety.  Perforation  occurs  quite  frequently  in  the  upper  portion  of  the 
membrane. 

lo.  Chronic  suppurative  otitis  media  is  usually  the  result  of 
neglected  or  improperly-treated  acute  cases,  especially  in  scrofulous  or  tu- 
berculous individuals.  Very  commonly,  the  only  symptoms  are  a  dis- 
charge from  the  ear — otorrhcea — and  hardness  of  hearing.  Many  deaths 
result  from  this  disease  each  year,  by  reason  of  pyogenic  infection  of  the 
membranes  and  sinuses  of  the  brain.  By  reason  of  improper  drainage  the 
discharge  is  often  retained,  and,  undergoing  decomposition,  becomes  very 
offensive.  Exuberant  granulation  tissue  and  polypi  are  very  common  de- 
velopments. The  bones  are  apt  to  become  diseased,  especially  in  tubercu- 
lar subjects.  Those  forms  which  involve  the  upper  portion  of  the  tympa- 
num (attic  suppuration)  are  usually  the  most  serious.  The  obstructed 
drainage  in  these  cases  may  cause  fever,  nausea,  vertigo,  and  even  exten- 
sion of  the  inflammation  to  the  mastoid,  meninges,  and  the  venous  sinuses 
of  the  brain.  Tinnitus  is  rarely  complained  of  by  patients  with  chronic 
purulent  otitis.  Perforation  of  the  drum-head  is  always  present,  and  may 
vary  in  size  all  the  way  from  a  barely-discernible  pin-point  to  an  open 
space  so  large  as  to  leave  a  mere  rim  of  membrane  surrounding  the  lower 
end  of  the  canal.  The  natural  course  of  the  disease  is  towards  deeper 
and  vital  parts. 

Complications  of  Purulent  Ear  Disease.— Of  these,  mastoidi- 
tis is  the  most  common.  As  an  idiopathic  affection  it  is  extremely  rare. 
It  may  occasionally  result  from  an  acute  suppurative  condition  outside  of 
the  drum,  e.g.,  multiple  furuncles  in  the  canal.  The  symptoms  which  first 
attract  attention  are  extension  or  transference  of  the  pain  of  the  otitis  to 
the  region  of  the  mastoid  ;  tenderness  on  pressure  over  some  portion 
of  the  mastoid,  but  particularly  at  the  base,  on  a  level  of  the  meatus, 
or  over  the  posterior  portion  of  the  apex.  Of  equal  diagnostic  impor- 
tance, perhaps,  is  a  redness  and  sagging  of  the  upper  posterior  wall 
of  the  meatus,  just  in  advance  of  the  drum-head.  There  is  usually  eleva- 
tion of  temperature,  though   this   may  not  be  very  marked  or  constant. 
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The  swelling  and  redness  over  the  mastoid,  while  usually  present,  is  by  no 
means  a  constant  symptom.  If  present  in  tlie  early  stages,  it  may  be  re- 
garded as  a  favorable  sign — as  indicating  superficial  or  subperiosteal  inflam- 
mation, rather  than  deep  osseous  inflammation  ;  or  it  may  indicate  rapid 
advance  towards  the  cutaneous  surface,  and  away  from  the  deep  and  more 
important  structures, 

I  K  Disease  of  the  luteriial  Ear,— Knowledge  of  this  subject  is 
still  meagre.  Any  of  the  suppurations  of  the  drum  may  involve  the  laby- 
rinth, especially  in  the  course  of  measles  and  scarlatina.  In  the  case  of 
cerebro -spinal  fever,  the  inflammation  come  from  the  side  of  the  brain  by 
w^ay  of  the  aqueductus  vestibuli.  Mumps  and  syphilis  probably  produce 
internal  ear  disease  by  way  of  the  circulation. 

In  almost  all  cases  of  auditory-nervx  disease,  especially  when  the  in- 
vasion has  been  sudden,  the  symptoms  will  be  deafness,  vertigo,  due  to  in- 
vasion of  the  semicircular  canals,  and  nausea.  There  are  seldom  fever  and 
unconsciousness.  The  tuning-fork  is  heard  better  on  the  good  side.  The 
high  register  of  sounds  is  impaired.  Very  sudden  attacks  are  probably 
haemorrhagic. 

In  1861  Meniere  described  a  number  of  cases  characterized  by  sudden 
invasions  of  paroxysms  of  tinnitus  associated  with  vertigo,  and  followed  by 
deafness.  Sometimes  the  patient  became  partially  unconscious  during  the 
seizures,  and  gave  every  evidence  of  profound  circulatory  disturbance. 
Since  the  discovery  of  this  disease,  literature  has  made  the  subject  ver>'' 
confusing,  because  it  is  evident  that  authors  describe  very  different  patho- 
logical conditions  under  this  name.  The  title  **  Meniere's  disease"  should 
therefore  be  abolished,  and,  if  the  name  of  this  physician  is  to  be  perpetu- 
ated in  medical  nomenclature,  that  of  **  Meniere's  complexus  of  symptoms  " 
should  be  substituted.  It  is  plain  that  these  symptoms  may  arise  in  con- 
nection with  any  of  the  pathological  conditions  of  the  semicircular  canals. 

The  symptoms  of  internal  disease  may  have  to  be  differentiated  from 
those  of  epilepsy,  brain  disease,  and  bilious  attacks,  A  study  of  the  history 
of  the  case  should  guard  against  errors.  The  vertigo  of  labyrinthine  dis- 
ease is  peculiar  in  typical  cases,  in  that  it  is  about  a  vertical  or  transverse 
axis.  The  patient  very  commonly  falls  in  the  direction  of  the  affected  ear. 
A  good  differential  point  to  distinguish  the  vertiginous  seizures  from  par- 
oxysms of  petit  mai  is  the  preservation  of  consciousness  in  the  former. 

12.  Fresbyaciisin,  or  senile  cleafiiesst  i«  slowly  i^rogres- 
slve.  It  is  the  result  of  sclerotic  changes  in  both  the  t>^mpanum  and  in 
the  nerv^ous  apparatus.  The  impairment  of  hearing  is  apt  to  be  greatest  in 
the  midst  of  noise,  (See  paracusis  of  Willis,  or  middle-ear  deafness.)  Usu- 
ally the  appreciation  of  high  tones  is  impaired  ;  cranial  conduction  is  les- 
sened. The  membrana  tympani  may  be  either  quite  normal,  thickened,  or 
atrophic* 


CHAPTER  XXIII. 
X-RAY  DIAGNOSIS.* 

The  discovery  of  the  X-ray  by  Roentgen,  in  1895,  furnished  both  the 
medical  and  surgical  diagnostician  with  an  important  addition  to  the 
methods  employed  for  making  known  the  nature  of  the  disease  or  affection 
under  inquiry.  At  first  the  surgeon  profited  most  from  the  information 
elicited  in  this  manner,  but  finally  the  medical  practitioner  also  found  the 
X-ray  to  be  of  considerable  value  in  outlining  certain  organs  of  the  body 
whose  borders,  by  blending  more  or  less  with  contiguous  viscera,  are  un- 
certain of  determination  by  the  ordinary  methods  of  diagnosis,  such  as  per- 
cussion, auscultation,  etc.,  but  which  become  more  or  less  defined  by  reason 
of  the  property  possessed  by  the  X-ray  of  making  on  the  fluoroscopic 
screen  shadows  whose  densities  are  practically  in  proportion  to  the  densities 
of  the  tissues  examined.  Among  the  first  of  the  organs  of  the  body  thus 
examined  was  the  heart.  In  thin  subjects  this  was  found  quite  easy,  and 
the  diagnostician  who  possessed  an  X-ray  apparatus  was  quick  to  appreciate 
the  help  it  afforded  in  outlining  this  organ,  especially  when  enlarged  or  dis- 
placed. The  healthy  lung  was  also  found  to  be  easily  penetrated  by  the 
X-ray  ;  but  if  the  lung  had  fluid  around  it  in  the  pleural  sac,  or  was  dis- 
eased in  such  manner  that  its  density  was  increased,  as  in  consolidation,  or 
diminished,  as  in  emphysema,  these  alterations  were  found  to  be  made 
readily  manifest  in  the  fluoroscopic  image  on  the  screen. 

Other  organs  of  the  body  than  those  mentioned  were  soon  added  to 
the  list  of  those  capable  of  being  examined  by  the  X-ray,  until  every  part 
of  the  body,  even  to  the  arteries  and  muscles,  has  been  the  subject,  with 
more  or  less  success,  of  X-ray  investigation. 

The  surgical  use  of  the  X-ray  is  the  one  most  generally  known  to  the 
profession,  though  its  employment  by  the  medical  diagnostician  is  becom- 
ing gradually  more  familiar. 

This  chapter  will  not  enter  into  the  question  of  the  history  of  the  X- 
ray,  interesting  and  valuable  though  it  is,  it  being  ruled  out  by  the  nature 
of  this  work  ;  nor  can  it  discuss  in  more  than  general  terms  the  apparatus 
employed.  The  diagnostician  is  assumed  to  be  supplied  with  an  outfit,  and 
to  know  how  to  develop  X-rays  from  it. 

Outfits  of  various  kinds  and  qualities  are  now  numerous.  The 
prospective  purchaser  will  probably  find  it  to   his  advantage  to  consult  the 
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users  of  X-ray  apparatus,  and,  after  a  careful  inquiry  into  the  relative 
merits  of  the  outfits  they  employ,  he  will  be  better  able  to  put  his  money  to 
good  use.  There  are  certain  disadvantages  in  all  X-ray  Otttfits  which  time 
will  doubtless  overcome.  Prolonged  experience  with  any  one  of  them, 
however,  will  finally  enable  the  diagnostician  to  get  the  best  possible  ser- 
vice out  of  it. 

The  writer  has  a  twelve-inch  coil  of  recent  type,  operated  by  a  five- 
cell  storage  battery,  having  a  capacity  of  ten  volts  for  ten  ampere  hours. 
It  has  given  general  satisfaction,  though  a  storage  battery  is  at  times  neces- 
sarily a  source  of  annoyance,  owing  to  its  uncertainty-  after  use  for  a  long 
time,  and  the  need,  if  much  work  is  done,  for  occasional  recharging.  This 
latter  difficulty,  however,  can  be  obviated  by  connecting  the  battery  with 
an  Edison-light  current,  which  will  insure  constant  charging,  or  by  having 
a  second  batter>%  fully  charged,  in  reserv^e* 

The  Germans  employ  with  success  a  Wehnclt  break  in  connection 
with  the  coil,  which  does  away  with  the  condenser  and  the  uncertainty  at- 
tached to  a  storage  batter)'.  The  tubes  for  use  with  such  an  outfit  must 
be  specially  constructed,  and  are  much  more  costly  than  the  ordinary 
plain  or  adjustable  tubes.  Manufacturers  have  recently  put  on  the  market 
X-ray  apparatus  with  rotary  breaks,  which  give  good  service.  Static 
machines  have  the  disadvantage  of  being  large  and  requiring  a  motor  to 
run  them.  Those  who  use  these  machines,  however,  claim  that  their  faults 
are  outweighed  by  their  numerous  advantages. 

Whatever  outfit  is  used,  care  must,  of  course,  be  exercised  to  keep  it 
in  good  repair,  and  to  have  it  always  ready  for  acdon.  Nothing  need  be 
said  here  relative  to  tubes,  except  that  it  will  be  advisable  to  have  on  hand 
an  assortment  of  hard,  soft  and  medium  tubes,  unless  the  adjustable  tube 
is  used,  when,  as  a  rule,  only  one  will  be  required. 

The  room  in  which  the  examination  is  made  should  be  so  arranged 
that  it  can  be  darkened  at  %vilK  If  the  work  to  be  done  is  simply  skia- 
graphy, darkness  is  not  so  necessary'  ;  but  if  it  is  fluoroscopy,  relative  and,  at 
times,  absolute  exclusion  of  light  is  essential  Those  who  are  expert 
flyoroscopists  have  comparatively  little  difficulty  in  the  use  of  the  instru- 
ment a  few  minutes  after  coming  out  of  the  light, — very  much  like  the 
skilled  ophthalmologist,  who  does  not  always  require  the  use  of  a  dark 
room  to  get  a  clear  and  distinct  view^  of  the  inner  eye.  However,  the  be- 
ginner will  best  succeed  if  he  remain  in  the  dark  room  for  eight  or  ten 
minutes,  or  wears  dark  glasses  for  that  length  of  time,  so  that  his  retina 
will  lose  as  much  as  possible  of  residual  light  sensation.  Cienerally.  while 
the  tube  is  being  put  in  operation  and  the  patient  is  being  adjusted,  the  eyes 
will  get  into  the  ordinary  attitude  of  quiescence. 

To  many,  the  energized  X-ray  tube  throws  out  enough  illumination  in 
the  room  to  confuse  observation.     For  this  and  other  reasons  the  tube 
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can  be  encased  in  a  box  lined  with  several  coats  of  lead  paint,  and  pro- 
vided with  diaphragms  of  .various  sizes  to  regulate  the  outflow  of  rays. 

By  use  of  this  box,  or  some  similar  arrangement,  the  region  of  the 
body  it  is  desired  to  examine  will  be  the  only  part  of  the  individual  pene- 
trated by  the  rays,  which  makes  examination  decidedly  more  satisfactory. 
A  word  of  caution  may  be  given  respecting  the  use  of  a  box  to  enclose  the 
tube.  The  heat  which  is  given  off  by  the  tube  is  often  considerable,  and  it 
is  sometimes  a  problem  as  to  how  best  to  conduct  it  away.  If  the  box  ap- 
pears to  cause  inefficiency  in  the  tube,  the  latter  should  be  used  without  the 
box  ;  or,  the  side  may  be  open  for  more  perfect  heat  radiation.  A  small 
electric  fan  may  be  set  going  toward  the  open  end,  in  order  to  assist  in  car- 
rying off  the  heat. 

To  some,  the  box  is  a  nuisance,  as  they  contend  they  get  as  good  re- 
sults without  as  with  it.  A  simple  substitute  is  to  throw  over  the  tube  a 
black  cloth,  or  to  surround  it  with  a  paper  box. 

The  patient  under  examination  may  be  stood  up  before  the  apparatus, 
or  seated  in  a  chair  having  either  a  movable  or  a  straight  back.  The  bet- 
ter plan,  in  all  cases  where  the  organ  to  be  examined  is  not  affected  by  po- 
sition, such  as  in  pleural  effusion,  is  to  have  the  patient  lie  prone  or  supine 
upon  some  convenient  bed,  such  as  a  canvas  stretcher  or  trestles. 

If  the  physician  does  not  wish  to  be  burdened  with  a  special  table  or 
stretcher,  a  light  invalid  chair  with  back  and  bottom  of  canvas  drawn  taut, 
may  be  used,  though,  for  general  purposes,  he  will  find  the  stretcher  and 
trestles  so  satisfactory  that  their  copiparative  increase  in  cost  and  the  room 
they  take  up  will  be  more  than  compensating.  The  energized  tube  is 
placed  behind  the  patient,  if  seated  or  standing ;  and  underneath,  if  lying 
down. 

The  X-ray  aids  in  diagnosis  by  two  methods,  radiography  and 
fluoroscopy.  The  former  depends  upon  the  action  of  the  X-ray  upon  a 
photographer's  plate,  which  enables  the  observer  to  preserve  the  evidence  it 
affords  for  further  study  or  use.  The  art  has  as  its  principle  the  action  of 
the  ray  upon  a  sensitized  film,  the  impression  or  picture  thus  made  varying 
in  degree  with,  in  general  terms,  the  density  of  the  parts  examined.  Thus, 
if  a  piece  of  iron  is  placed  over  a  plate  and  exposed  to  the  X-ray,  the 
shadow  or  picture  produced  will  be  sharply  outlined  ;  if  it  be  a  round  bone, 
the  density  or  thickness  of  the  centre  will  cause  the  picture  on  the  plate  to 
be  shadowed,  as  would  be  expected  of  an  object  having  its  middle  portion 
thicker  than  its  edges, — in  other  words,  it  is  practically  a  **  photograph 
taken  through  and  through  "  the  object.  It  is  this  property  of  the  X-ray 
that  enables  the  radiographer  to  take  not  only  silhouettes  of  the  organs  he  is 
examining,  but  to  some  extent  a  perspective  view  of  them  also.  Nothing 
demonstrates  this  so  beautifully  as  the  picture  of  the  hand  of  a  young  per- 
son  in  whom  the   epiphyses  have  not  yet  blended  with  the  shafts.      It  is 
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difficult  to  believe  that  the  picture  has  not  been  taken  by  the  ordinary 
methods  of  photography,  rather  than  by  tliose  of  the  X-ray,  To  a  more 
or  less  extent,  this  is  true  of  any  object  whose  parts  var>'  in  their  index  of 
X-ray  penetration. 

Fluoroscopy  is  the  viewing  of  the  parts  under  examination  by  means 
of  the  fluoroscopic  screen  or  fluoroscope,  the  latter  being  a  box-hke  adap- 
tation of  the  former.  Held  up  before  the  patient  who  is  interposed  between 
the  energized  X-ray  tube  and  the  fluoroscope  or  fluoroscopic  screen »  the 
screen  is  made  fluorescent  by  the  rays  which  pass  through  the  individual 
under  observ^ation.  This  fluorescence  varies  in  shadow  according  to  the 
same  rule  that  obtains  in  radiography  ;  but  the  latter  is  usually  a  finer 
demonstration,  and  shows  effects  not  possible  to  obtain  by  the  former. 

Fluoroscopy  may  be  said  to  be  a  view  in  gross  ;  radiography  a  view 
in  detail. 

For  purposes  of  fluoroscopy,  a  good  fluoroscope  is  essential.  The 
best  now  made  has  a  screen  coated  with  barium-p!atinum-cyanide, — a  de- 
vice said  to  be  due  to  the  ingenuity  of  an  American.  It  is  essentially  a 
box  made  to  fit  over  the  eyes  so  as  to  exclude  all  ordinary  light,  while  the 
end  opposite  the  face  portion  is  occupied  by  a  cardboard  coated  with  the 
appropriate  chemical.  This  device  very  quickly  followed  Roentgen  s  dis- 
covery, and  has  made  the  X-ray  practicable  for  examination. 

To  view  a  patient  with  the  fluoroscope,  the  following  general  instruc- 
tions are  all  that  it  is  necessary  for  us  to  discuss  here.  As  before  said,  the 
room  should  be  dark  and  the  eye  accustomed  to  the  fluoroscope. 

Moreover,  the  part  to  be  examined  should  be  kept  in  mind  as  to  its 
normal  condition,  so  that  departures  therefrom  can  be  differentiated.  The 
pjitient  can  be  seated,  stood  up,  or  placed  on  the  reclining-chair,  or  on  a 
stretcher  or  table,  as  before  described.  The  tube  is  properly  energized,  and 
the  fluoroscope  is  taken  in  the  hand  of  the  examiner,  his  €ycs  peering 
into  the  open  end  of  the  box,  the  screen  end  being  placed  on  the  patient 
over  the  part  to  be  examined.  The  portion  of  the  tube  giving  off  the 
greatest  amount  of  fluorescence  is  directed  toward  the  patient,  whose  dis- 
tance from  the  tube,  generally  about  two  feet,  will  vary*  according  to  the 
activity  of  the  tube.  The  part  to  be  examined  must  be  in  a  direct  line  with 
the  tube  ;  and,  as  the  X-ray  travels  in  straight  lines,  in  order  to  prevent 
distortion  it  is  necessar>'  to  have  the  plane  of  the  body  at  right  angles  to 
the  direction  of  the  rays.  If  the  patient  is  sitting  up,  the  tube  will  point 
its  rays  horizontally  ;  if  he  is  leaning  back,  diagonally  ;  if  lying  down,  then 
upward  from  below.  With  the  details  of  position  and  relation  of  tube  to 
patient  attended  to,  the  obser\'er  will  look  through  the  fluoroscope,  and  if 
fluorescence  has  been  well  established,  shadows  are  observed  in  the  fluoro- 
scope. To  the  beginner  these  shadows  may  sometimes  mean  nothing, 
and  may  not  even  be  perceived,  unless  very  plainly  manifest,  as  in  viewing 
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the  hand.  If  the  heart,  the  ribs  or  the  spine  are  being  examined,  the 
novice  may  say  he  sees  nothing  definite,  though  to  the  experienced  they 
appear  distinct.  This  difficulty  will,  of  course,  disappear  after  a  few  trials. 
The  fluoroscope  may  now  be  moved  over  the  part,  and  as  close  to  it  as  the 
box  can  be  pressed  without  disturbing  the  patient,  until  all  parts  have  been 
examined  and  studied.  The  energy  of  the  tube  may  be  altered  to  suit  the 
desire  of  the  operator ;  usually,  a  low  vacuum  will  give  a  better  fluoro- 
scopic view  than  will  a  high  vacuum.  With  the  adjustable  tube,  adjust- 
ment is  almost  instantly  secured  by  a  change  made  in  the  length  of  the 
spark-gap  of  the  auxiliary  apparatus, — lessened  to  secure  a  low  vacuum,  or 
*'  soft  tube,"  and  lengthened  for  a  high  vacuum,  or  "  hard  tube.*' 

The  fluoroscopic  screen  is  used  slightly  different  from  the  fluoroscope. 
It  is  placed,  as  is  the  fluoroscopic  box,  against  the  patient, — opposite,  of 
course,  to  the  position  of  the  tube, — so  that  shadows  of  the  patient  are  pic- 
tured on  it.  It  differs  from  the  fluoroscope  in  the  screen  being  open,  and 
not  boxed  in.  In  some  respects  the  screen  is  better  adapted  for  examina- 
tion than  is  the  fluoroscope, — mainly  when  it  is  desired  to  get  a  large  view  of 
the  parts  and  to  make  diagrams  of  the  organs  under  examination,  or  to 
present  the  view  to  an  audience. 

If  a  fluoroscope  of  large  enough  size  is  employed,  the  screen  portion, 
which  is  generally  removable,  can  be  separated  from  the  box,  and  may  do 
duty  alone. 

As  at  present  devised,  the  use  of  the  fluoroscope  is  limited  to  one 
observer  at  a  time. 

The  patient  should  be  stripped  of  all  clothing  likely  to  interfere  with 
the  finer  details  of  the  examination,  such  as  corsets,  buttons,  buckles,  etc., 
and  enveloped  in  a  thin  garment.  Nothing  should  be  allowed  to  compress 
or  in  any  way  distort  the  part  under  examination. 

The  patient  should  be  given  an  idea  of  the  nature  of  the  examination 
in  advance,  and  an  explanation  be  made  of  the  steps  of  the  process. 

Otherwise,  he  may  be  startled  or  frightened,  or,  at  an  important  stage 
in  the  examination,  indulge  in  a  movement  of  the  body  that  will  depreciate 
the  value  of  the  investigation. 

A  bandage  thrown  about  the  body  or  part  under  examination,  and 
made  to  hold  the  patient  to  the  chair,  table,  or  part  against  or  on  which  he 
rests,  will  often  be  suggestive  of  the  necessity  for  quiet,  and  may  save  the 
operator  the  necessity  for  continually  reminding  the  individual  that  he 
should  not  move.  If  the  apparatus  is  apt  at  times  to  give  off"  unusual 
noises,  this  possibility  should  be  told  him  in  advance,  so  that  they  will  not 
surprise  him  into  pulling  away  from  supposed  danger. 

Thin  patients  are  readily  examined  by  the  fluoroscope, — the  ribs,  the 
spine,  the  heart,  the  lungs  and  the  limits  of  the  diaphragm  being  ver^*" 
readily  discerned.      In  the  obese,  fluoroscopy  is  sometimes  difficult,  and 
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allowance  must  be  made  for  the  personal  equation  of  the  examiner's  keen- 
ness of  observation.  This  often  amounts  to  considerable,  because  errors  are 
liable  in  this  method  of  diagnosis,  unless  all  factors  are  taken  into  account. 

The  physician  should  spend  some  time  in  the  examination  of  the 
healthy  individual,  first  employing  those  subjects  in  whom  the  organs  are 
normal  as  to  size  and  situation.  Taking  the  heart  as  the  organ  best  studied, 
he  should  first  determine  its  outlines  by  the  usual  methods  of  physi- 
cal examination,  making  diagrams  of  what  he  finds.  The  patient  xan  be 
seated,  then  allowed  to  lean  back,  and  then  to  lie  down,  the  varying  altera- 
tions in  the  position  of  the  heart,  if  any  occur  in  these  positions,  being 
noted.  After  this,  stouter  individuals  may  be  used  as  subjects,  following 
which  the  physician  is  better  able  to  determine  such  change  in  the  organ 
as  enlargement  or  displacement. 

The  same  experience  should  be  had  respecting  the  lungs.  If  a  case 
of  large  pulmonary  cavity,  as  from  tuberculosis,  can  be  procured  and  com- 
pared with  an  emphysematous  lung,  the  different  effects  produced  on  the 
fluoroscope  will  greatly  aid  in  the  study  of  differentiation.  With  one  lung 
(say  the  right)  normal,  and  the  other  having  an  accumulation  of  liquid  in 
its  pleural  cavity,  with  consequent  displacement  of  the  heart,  the  difference 
in  fluorescence  of  the  two  sides  will  be  apparent.  Other  abnormalities  as 
they  present  themselves  can  be  profitably  studied,  of  course  in  conjunction 
with  the  evidence  furnished  by  other  means. 

It  is  a  good  plan  to  be  supplied  with  skeleton  sketches  of  the  body, 
and  fill  them  in  with  pen  or  pencil  as  soon  as  the  examination  is  over. 

In  the  use  of  the  fluoroscopic  screen  the  directions  are  nearly  the  same 
as  for  the  fluoroscope,  except  that  there  is  more  need  for  an  absolutely  dark 
room  with  the  former  than  with  the  latter.  In  fact,  the  more  expert  one 
becomes  in  the  use  of  the  fluoroscope  the  less  he  cares  about  the  light  in 
the  room,  provided  he  has  a  good  apparatus  in  all  its  parts  and  his  tube  is 
potent.  There  must  be,  however,  in  the  use  of  the  screen,  as  much  free- 
dom from  light  in  the  room  as  possible,  or  the  shadows  on  the  screen  will 
be  dimmed  and  cannot  be  easily  discerned.  The  screen  may  be  fastened 
on  an  upright  and  held  against  the  patient  by  an  assistant,  or  even  by  the 
patient  himself  If  the  latter  is  lying  down,  the  screen  may  be  placed  over 
him,  and  bound  there  firmly  by  hand  or  bandage.  On  the  screen  may  be 
placed  a  sheet  of  thin  paper,  on  which  the  organs  can  be  outlined  with  a 
pencil. 

There  is  a  device  called  a  ''  seehear**  with  which  auscultation  can  be 
performed  while  the  observer  is  looking  at  the  screen.  Over  this  he  may 
also  draw  his  diagram. 

Later,  this  will  be  more  thoroughly  explained. 

One  other  very  important  use  of  the  X-ray  is  radiography,  already 
hinted  at,  to  which  a  few  paragraphs  only  can  be  devoted. 
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Radiography  consists  in  the  substitution  of  a  photographer's  plate  for 
the  fluoroscope  or  screen.  The  rays  act  upon  the  silver  salts  in  the  sensi- 
tized plate  as  do  the  rays  of  ordinary  light, — not  producing  surface-pictures, 
as  in  ordinary  photography,  but  shadows  showing  the  various  changes  in 
the  homogeneity  of  the  part.  The  impression  thus  made  on  the  developed 
plate  is  termed,  as  in  photography,  a  negative,  to  which  the  prefix  "  X-ray  " 
is  added,  making  it  an  X-ray  negative.  When,  by  the  ordinary  processes 
of  photography,  this  negative  picture  is  transferred  to  paper,  it  is  called  a 
"radiograph,"  *' radiogram,"  or  "skiagram." 

A  few  words  only  can  be  devoted  to  the  method  of  making  a  radio- 
graph of  a  part.  The  process  differs  very  little  from  that  employed  in 
ordinary  photography,  except  that  a  camera  is  not  used. 

In  making  a  radiograph,  the  part  is  divested  of  as  much  clothing  as 
possible,  especially  of  all  metal  parts.  If  a  limb  is  bound  in  splints,  the 
latter  need  not  be  removed  if  they  do  not  contain  pins,  etc.  Even  plaster- 
of-Paris  casts  are  no  bar  to  the  penetration  of  the  X-ray.  To  get  good, 
quick  results,  however,  the  preferable  plan  is  to  have  the  part  to  be  radio- 
graphed bare  of  all  clothing,  etc.  The  purpose  is  to  have  the  rays  pro- 
jected from  the  energized  tube  pass  around  the  part,  and  show  it  as  a 
shadow  on  the  sensitized  plate.  The  modus  operandi  will  vary  according 
to  the  part  of  the  body  to  be  radiographed.  If  it  is  the  hand  or  arm,  foot 
or  leg,  the  plate  can  be  placed  on  a  table  or  chair,  and  the  hand  or  arm 
laid  flat  on  it,  with  the  tube  about  one  or  two  feet  above  the  plate. 

For  other  parts  of  the  body,  it  is  best  to  use  a  table  or  reclining-chair. 
The  purpose  is  to  have  the  part  at  rest  during  the  period  of  exposure. 
Most  excellent  work  has  been  done  by  the  simplest  of  methods,  while 
elaborate  apparatus  has  been  used  by  some  in  the  effort  to  get  the  very  best 
results. 

The  sensitized  plates  generally  used  are  especially  made  for  the  pur- 
pose, and  are  known  as  X-ray  plates.  They  are  usually  furnished  ready 
for  use,  enclosed  in  an  inner  dark  envelope  and  an  outer  yellow  envelope 
on  which  is  printed  blank  spaces  for  making  a  record  of  the  procedure, 
such  as  the  name  of  the  individual,  the  part  radiographed,  the  time  of  ex- 
posure, etc.  The  outer  envelope,  after  development  of  the  plate,  is  gener- 
ally used  as  a  container.  If  much  work  of  this  kind  is  done,  the  plates  are 
best  purchased  in  their  original  box,  and,  about  the  time  they  are  to  be 
used,  are  placed  in  their  respective  envelopes  in  the  dark  room.  X-ray 
plates  should  be  used  as  soon  as  possible  after  their  manufacture,  and  a 
statement  should  be  always  secured  from  the  dealer  as  to  when  they  were 
prepared.  They  should  be  kept  in  a  dark,  dry  place,  far  removed  from  the 
influence  of  the  X-ray.  Some  preserve  them  in  a  lead-lined  box,  but  too 
much  reliance  should  not  be  placed  on  its  protective  influence. 

Before  placing  the  plate  in  position   the  tube  should  be  energized  and 
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put  in  proper  condition  for  use.  The  patient  is  fixed  in  the  desired  posi- 
tion, and  an  explanation  made  as  to  what  is  ex}>ccted  of  him  and  as  to  what 
he  may  expect.  He  should  be  particularly  cautioned  not  to  be  startled  and 
not  to  touch  any  of  the  apparatus.  After  the  tube  is  found  to  be  acting 
properly »  the  current  to  the  tube  is  shut  off,  and  the  plate  brought  from  its 
receptacle  and  placed  in  position  immediately  next  to  the  part,  but  on  the 
side  opposite  to  the  tube.  The  film  side  of  the  plate  is  to  be  next  to  the 
patient.  If  the  plates  are  bought  in  their  envelopes,  the  latter  usually  state 
which  is  the  film  side.  If  they  are  encased  by  the  user,  he  should  be  care- 
ful to  mark  the  film  side  **  this  side  next  to  the  patient,"  If  desired,  as  a 
matter  of  safety,  the  encased  plates  can  be  put  in  a  photographer's  plate- 
holder,  with  the  film  side  at  the  open  portion.  A  bandage  can  be  wound 
about  the  plates  and  the  part  to  prevent  displacement. 

Everything  being  in  readiness,  the  patient  is  cautioned  to  keep  quiet, 
and  the  tube  is  again  energized.  The  fluoroscope  can  be  used  to  judge  as 
to  the  efficiency  of  the  tube,  and,  from  the  moment  it  is  found  to  be  acting 
as  desired,  the  length  of  exposure  should  be  timed  by  a  watch. 

At  the  expiration  of  the  desired  period,  which  varies  from  a  second  or 
two  to  several  minutes,  according  to  circumstances,  the  current  is  cut  off 
and  the  plate  is  removed. 

If  fear  is  had  as  to  causation  of  X-ray  dermatitis,  a  medium  of  alu* 
minum,  or  a  wet  cloth  fastened  in  a  frame  and  connected  by  insulated  wire 
with  the  gas-main,  may  be  interposed  between  the  tube  and  the  individual. 

It  is  wise  to  do  this  at  all  times,  as  one  can  never  be  certain  that  he 
will  not  cause,  in  any  particular  case,  a  so-called  X-ray  burn.  The  public 
has  learned  considerable  about  this  matter,  and  it  is  quite  assuring  to  the 
patient  to  know  that  a  means  for  protection  is  being  adopted. 

If  desired,  the  plate  can  be  developed  while  the  patient  waits  for  the 
result.  If  preferable,  several  exposures  may  be  made,  just  as  photog- 
raphers do,  the  radiographer  thus  being  reasonably  certain  that  at  least  one 
out  of  the  three  or  four  negatives  will  be  a  success. 

There  is  little  opportunity  in  this  article  to  give  many  details  concern- 
ing the  development  of  the  plates  in  the  dark  room. 

The  writer  uses  metol-hydrochinon,  which,  with  the  proper  directions, 
can  be  readily  procured  from  the  dealer.  The  plate  is  immersed  in  a  weak 
solution  for  a  few  minutes  to  start  development,  after  which  the  standard 
solution  can  be  poured  over  it.  Bromide  of  potassium  can  be  added  as  a 
restrainer  and  to  procure  density.  Cnlike  ordinary^  photographers'  plates, 
the  X-ray  plate  being  of  a  double  film,  the  impression  does  not  show 
through  the  plate,  and  the  process  should  not  be  pushed  forward  with  the 
hope  of  seeing  development  on  the  reverse  side.  Usually,  development  can 
be  stopped  when  the  picture  darkens  out  and  all  whites  have  disappeared. 
The  developer  is  drained  off  and  the  plate  washed  under  tlie  spigot,  and  is 
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then  placed  in  a  saturated  solution  of  hyposulphite  of  soda  to  dissolve  out 
the  silver  bromide.  This  usually  takes  about  fifteen  minutes,  after  which 
the  plate  is  put  in  running  water  for  an  hour. 

The  plate  is  then  swabbed  off  with  wet  absorbent  cotton,  after  which 

H  J  it  is  stood  up  on  the  drying-rack.     In  a  few  hours  the  plate  is  dry,  and,  if 

the  process  has  been  successful,  the  negative  will  show  a  shadow-picture 

11  of  the  part  radiographed. 

Prints  can  be  taken  from  the  negative  in  the  usual  manner.  Ordi- 
narily, some  such  paper  as  Velox,  which  can  be  printed  by  gas  or  electric 
light,  will  serve  all  practical  purposes,  while  at  the  same  time  it  is  most 
easily  and  quickly  done. 

In  the   examination   of  various  unexposed  parts  of  the  body  it  has 

II  long  been  desired  that,  in  addition  to  the  ordinary  means  of  diagnosis, 

there  was  some  method  by  which,  without  exploratory  operation,  they 
could  be  exposed  to  view.  It  was  this  great  need  that  caused  Roentgen's 
discovery  to  produce  such  a  startling  commotion,  particularly  in  the  medi- 
cal and  surgical  world.  That  the  bones  of  the  body  could  be  outlined, 
that  fractures,  dislocations,  disease  of  the  bones,  alterations  in  the  position 
and  size  of  the  heart,  consoHdations  and  cavities  in  the  lung,  effusions  in 
the  pleural  cavities,  calculi  in  the  kidneys,  bladder  and  ureters,  foreign 
bodies  in  the  tissues,  such  as  in  the  oesophagus,  trachea,  stomach,  intestines, 
eye,  etc.,  could  be  seen  with  the  eyes,  photographed  on  a  plate,  and  repro- 
duced in  print, — that  this  could  be  done  came  like  a  flash  to  a  profession 
which,  since  medicine  started  to  be  an  art,  had  been  waiting  for  just  such 
a  discovery.  The  most  elaborate  systems  of  diagnosis,  setting  forth  as 
reliable  methods  of  determining  the  nature  of  the  disease  under  exam- 
ination as  science  could  furnish,  have  always  been  short  of  the  one  great 
essential  to  the  proper  estimate  of  internal  disease-conditions, — the  ability 
to  see  the  part.  This  need  for  a  means  by  which  ordinary  diagnostic 
measures  could  be  supplanted  by  others  which  would  assist  the  eye  is 
well  illustrated  in  a  tumor  in  the  region  of  a  bone.  The  question  arises, 
is  it  an  enlargement  of  the  bone  itself  with  overlying  soft  tissues,  or  is  it 
mainly  composed  of  soft  tissues,  replacing  bone  structure  which  has  been 
destroyed  by  a  pathological  process  ?  The  differential  diagnosis  between  a 
bone  hyperplasia  and  a  bone  necrosis  has  always  been  a  matter  of  uncer- 
tainty, largely  because  of  the  obvious  difficulty  of  determining  whether  the 
enlargement  is  bone-overgrowth  or  necrotic  or  malignant  tissue.  The 
X-ray  came  as  a  welcome  aid  to  the  surgeon,  because  it  enabled  him  to 
see  through  the  tissues  and  thus  determine  definitely  their  nature, — abil- 
ity to  do  which  he  did  not  possess  prior  to  Roentgen's  discovery. 

Diagnostic  methods  have  frequently  to  be  discounted  because  of  their 
uncertainty,  and  each  year  we  find  a  new  one  being  added  to  the  many  we 
already  have  at   our   command.    "Tliose   who   have  practiced   medicine  a 
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quarter  of  a  centur>%  for  example,  have  witnessed  marvellous  changes  in 
diagnostic  methods  ;  and  though,  superficially,  it  would  seem  that  they  can- 
not be  improved  upon,  yet  when  we  carefully  study  the  matter,  and  come 
face  to  face  with  the  fact  that  often  there  is  uncertainty  attached  to  a  diag- 
nosis,  no  matter  how  carefully  and  scientifically  worked  out,  we  are  forced 
to  the  conclusion  that  other  methods  are  still  in  store  for  the  diagnostician, 
and  that  this  uncertainty  to  which  we  have  referred  can  be  lessened,  and 
finally  be  replaced  by  unquestioned  certainty.  The  surgeon  who  found 
that  he  could  add  the  X-ray  to  his  usual  means  of  diagnosis  of  a  bone 
tumor  jumped  at  once  from  uncertainty  to  reasonable  certainty,  and  the 
great  need  which  he  had  felt  for  a  more  scientific  determination  was  most 
satisfactorily  met 

Twenty^five  years  ago  pus  in  the  urine  was,  as  to  cause,  conjectural  in 
the  majority  of  cases.  The  elaboration  of  the  means  by  which  that  cause 
could  be  determined  has  been  most  interesting,  and  the  various  means  of 
exploration  of  the  urethra,  bladder,  ureters  and  kidney,  made  possible  by 
the  invention  of  various  devices  for  the  purpose,  placed  genito* urinary 
diagnosis  and  surgery^  on  a  very  high  plane  ;  but  with  all  the  precision 
which  this  advancement  in  diagnostic  skill  made  possible,  something  was 
wanting — the  abilit)^  to  see  the  part  diseased.  Thus,  as  a  result  of  this 
great  need,  came  the  endoscope,  the  urethroscope,  the  cystoscope,  ureteral 
catheters,  etc.  The  principal  cause  of  pus  in  the  kidney,  of  obstruction  in 
the  ureter,  and  often  of  cystitis,  is  stone  in  one  or  other  of  these  organs. 
Years  of  careful  study  have  been  devoted  to  perfecting  our  ability  to  de- 
termine beyond  doubt  not  only  the  existence  of  stone,  but  its  relative 
position.  No  known  means,  except  exploratory  incision,  gave  the  diag- 
nostician the  positive  information  he  desired,  until  the  X-ray  came  to  his 
assistance  ;  and,  while  even  this  has  its  limitations,  those  who  were  specially 
skilled  in  this  line  of  diagnosis  promptly  resorted  to  the  use  of  the  X-ray, 
— in  some  instances  for  its  positive,  in  others  for  its  negative,  and  in  still 
others  for  its  confirmative,  information.  Stone  in  any  one  of  the  three 
mentioned  organs  may  be  diagnosed  by  the  ordinary  methods,  but  there 
yet  may  be  a  doubt  w^hich  will  interfere  with  the  institution  of  appropriate 
treatment.  The  X-ray  has  caused  this  doubt  to  be  measurably  removed 
by  enabling  the  diagnostician  to  supplement  his  usual  procedures  with  one 
of  extraordinary  confirmative  value.  Thus,  in  the  diagnosis  and  treatment 
of  renal  and  other  calculi,  to  perfect  which  many  years  of  careful  and  sys- 
tematic research  had  been  devoted,  and  which,  prior  to  the  application  of 
the  X-ray  to  this  branch  of  the  medical  art,  was  thought  to  be  as  near 
perfect  as  it  was  possible  to  make  it,  a  great  stride  was  suddenly^  taken  by 
the  ability  of  the  examiner  to  photograph  an  opacity  in  a  region  which,  by 
other  methods  of  diagnosis,  was  assumed  to  be  a  stone.  Hence  ever>'  one 
wishing  to  perfect  himself  in  either  the  medical  or  surgical  treatment  of 
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genito-urinary  surgery  resorts  to  the  X-ray  for  the  diagnostic  information 
it  gives.  To  the  circumstantial  evidence  as  afforded  by  urinalysis  and  by 
the  symptoms,  etc.,  the  X-ray  enables  us  to  see  and  to  picture  the  organ 
under  investigation,  and,  by  comparing  its  appearance  when  abnormal  with 
its  appearance  when  normal,  we  are  in  a  position  to  add  the  evidence  of 
our  visual  powers  to  the  evidence  obtained  by  other  means. 

Another  illustration  is  the  presence  of  a  needle  in  the  tissues.  Ex- 
amination frequently  offers  no  evidence  whatever  that  there  is  a  needle  in 
the  flesh,  and  yet  a  needle  was  known  to  penetrate  the  tissues  and  become 
lodged  there.  Surgeons  know  how  difficult  it  is  to  ascertain  the  presence 
and  the  exact  location  of  the  needle  so  embedded.  Tissues  have  been 
viciously  incised  and  explored  in  the  vain  endeavor  to  find  the  needle. 
When  the  X-ray  came  to  the  help  of  the  surgical  diagnostician,  how  easy 
it  became  to  photograph  the  opacity  in  the  tissues,  and  thus  remove  the 
uncertainty  attached  to  its  presence  and  location  ? 

These  are  surgical  illustrations  largely,  but  they  illustrate  the  great 
diagnostic  importance  of  the  X-ray,  and  assist  us  in  emphasizing  the  fact 
that,  however  valuable  other  means  of  diagnosis  of  internal  conditions  may 
be,  any  additional  means  of  diagnosis  which  will  expose  the  part  to  our 
view  is  of  stupendous  value. 

And  yet,  in  estimating  the  X-ray  as  a  diagnostic  aid,  we  must  not 
become  so  enthusiastic  as  not  to  understand  its  Hmitations.  The  surprising 
ease  with  which  the  internal  portions  of  the  body  may  be  viewed  induced 
us,  in  the  beginning  of  our  application  of  the  Roentgen's  ray  to  diagnosis, 
to  entertain  extravagant  notions  as  to  the  evidence  it  furnished.  For 
instance,  the  fluoroscope  is  used  on  the  hand  or  arm  of  an  individual,  and 
we  announce  that  we  see  something  which  is  narrow  and  about  an  inch 
long.  This  is  an  opacity  simply.  We  may  say,  if  we  analyze  it,  that  it 
looks  like  a  pin,  or  a  needle,  or  a  piece  of  wire.  Then,  again,  we  may  say 
that  the  opacity  appears  to  be  in  the  hand.  Of  this  we  are  not  certain. 
It  may  be  in  the  hand  nearest  the  fluoroscope  or  farthest  away  from  it.  It 
may  be  outside  the  hand,  and  not  touch  it  in  any  of  its  parts.  We  may 
say  it  is  in  the  tissues  of  the  hand,  but  the  fluoroscope,  as  thus  held  in  the 
one  position  against  the  hand,  affords  no  such  evidence.  Neither  does  it 
indicate  more  than  circumstantially  the  nature  of  the  opacity.  Before  any 
value  can  be  attached  to  the  fluoroscopic  or  radiographic  image,  certain 
points  in  the  evidence  are  required.  In  other  words,  it  needs  interpreta- 
tion, and  much  evidence  that  is  collateral  is  required  to  make  this  intelli- 
gible. In  determining  where  this  opacity  is,  a  knowledge  of  all  the  facts 
bearing  on  the  case  should  precede  the  examination.  A  certain  patholo- 
gist of  Europe  always  requires  a  full  and  complete  history  of  every  patho- 
logic specimen  to  be  given  him  before  he  will  attempt  a  diagnosis  of  a  slide 
offered  him  for  examination.      He  insists  on  knowing  especially  the  organ 
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and  the  part  of  the  organ  from  which  the  specimen  was  taken.  So.  in  de- 
termining the  nature  of  the  little  opacity  we  sec  in  looking  at  the  hand  with 
the  fluoroscope,  we  must  know,  first,  that  it  is  a  hand  we  are  examining ; 
second,  that  there  are  no  foreign  bodies  on  the  surface,  or  near  it.  or  any- 
where near  the  fluoroscope.  Hkely  to  give  a  false  impression  as  to  the  exist- 
ence of  a  body  within  the  hand.  We  must  be  furnished  with  a  histor>'  of 
the  case;  if  it  is  an  injury^  then  we  must  be  given  to  know  its  general 
nature  ;  and  if  a  shot,  or  a  needle,  or  some  such  body  has  entered  the  tissues. 
we  must  be  informed  as  to  the  point  of  entrance  and  the  probable  direc- 
tion in  which  it  went  through  the  tissues.  With  these  and  any  other  data 
the  examiner  may  specially  require,  he  is  in  a  position  to  institute  his  inves- 
tigation as  to  the  presence  or  absence  of  a  foreign  body.  Of  course  he 
must  know  the  anatomy  of  the  part  he  is  examining,  so  that  he  will  not 
confuse  the  normal  with  the  abnormal.  Examining  the  hand,  he  outlines 
its  soft  tissues  and  the  bones,  noting  the  joints  and  the  sesamoid  bones,  if 
they  are  prominent  enough  to  be  seen.  If  the  hand  is  normal  he  should  be 
able  to  so  determine,  so  that,  if  he  sees  an  opacity,  he  is  in  a  position,  with 
all  the  necessarj'  data  before  him,  to  say  that  it  is  within  the  hand. 
Then  he  is  to  determine,  by  var^n'ng  his  examination,  the  exact  situation  of 
the  opacity  ;  and.  finally,  he  may  sometimes,  by  a  method  of  comparison, 
even  determine  reasonably  the  exact  nature  of  the  opacity. 

We  have  devoted  space  to  this  matter  because  the  X-ray  simply  deals 
with  shadows  made  by  opaque  objects,  and  determines  nothing  more  than 
their  existence,  size,  form,  and  situation.  This  limits  the  X-ray,  for  pur- 
poses of  diagnosis,  within  somewhat  narrow  confines;  but,  even  at  that, 
its  value  is  inestimable. 

Referring  again  to  the  needle  in  the  tissues.  let  us  suppose  it  has  pene- 
trated and  is  lodged  in  the  knee.  If  the  X-ray  will  determine  for  the  sur- 
geon the  existence  and  exact  location  of  a  foreign  opaque  body  resembhng 
the  missing  needle,  the  surgeon  cuts  to  the  point  indicated  oit  the  radio- 
graph, and  exposes  to  \qew  the  needle  with  the  greatest  possible  minimum 
of  destruction  or  severance  of  tissues.  A  piece  of  steel  enters  the  eye,  and 
in  this  particular  instance  the  ophthalmoscope  does  not  show  its  looition, 
nor  does  any  known  means  indicate  positively  even  its  existence  within  the 
eye.  A  radiograph  shows,  however,  that  there  is  an  opacity  similar  to  a 
piece  of  steel  at  a  certain  spot  within  the  organ.  The  surgeon  cuts  down 
to  the  spot  indicated  on  the  diagram  given  him  by  the  radiographer  for  his 
guidance,  and  the  piece  of  steel  is  found. 

The  value  which  the  X-ray  is  to  the  physician  or  surgeon  is  one  sim- 
ply of  enabling  him  to  observe,  by  means  of  the  shadow-pictures  they  form 
on  the  fluoroscopic  screen  or  photographer's  plate,  first,  the  various  tissues 
and  organs  of  the  body  which,  by  reason  of  their  difference  in  density,  etc.. 
permit  such  difierentiation,  in  this  way  enabling  a  study  to  be  made  of  tlie 
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normal  and  of  the  abnormal ;  and,  second,  the  existence  of  bodies  which 
may  be  accidentally  or  designedly  within  the  tissues. 

With  this  understanding  of  the  fundamental  principle  of  the  X-ray  in 
its  application  to  medical  and  surgical  diagnosis, — ^namely,  first,  that  it  simply 
outlines  the  contours  of  the  body,  secondly,  that  it  outlines  certain  organs 
and  tissues  of  the  body,  and,  thirdly,  that  it  outlines  and  locates  foreign 
bodies  which  may  be  within  the  tissues,  all  of  which  is  done  by  a  differenti- 
ation of  shadows, — we  are  in  a  position  to  take  up  the  subject  of  the  use  of 
the  X-ray  in  assisting  the  medical  diagnostician  in  determining  the  nature 
of  certain  internal  diseases. 

This  is  to  be  done  by  comparing  the  shadow  of  the  part  under  exam- 
ination with  the  shadow  of  the  part  in  its  normal  condition. 

As  this  chapter  excludes  all  reference  to  surgical  diagnosis  and  is  con- 
fined to  clinical  medicine,  we  will  take  up  the  various  divisions  of  the  body, 
and  study  in  a  general  way  the  aid  the  X-ray  is  likely  to  afford  in  diagnos- 
ing pathologic  conditions  associated  therewith. 

The  Oranium.— In  an  article  in  the  Philadelphia  Medical  Journal^ 
Sept.  27,  1902,  Mills,  Pfahler  and  Deaver  present  the  history  of  a  brain 
tumor  which,  after  being  clinically  localized,  was  also  located  by  the  Roent- 
gen ray.  They  state  that  this  was  the  third  brain  tumor  which,  during  the 
life  of  the  patient,  was  shadowed  by  the  X-ray,  the  second  having  been  re- 
ported in  the  Philadelphia  Medical  Journal  {or  February  8,  1902.  In  the 
American  Journal  of  Medical  Sciences  for  February,  1899,  Church  presented 
the  history  of  perhaps  the  first  case  of  a  brain  tumor  so  demonstrated  by 
the  X-ray  after  being  clinically  localized. 

These  demonstrations  of  the  existence  of  abnormal  shadows  within  the 
skull,  which  by  clinical  means  were  diagnosed  as  cerebral  tumors,  mark 
a  marvellous  advancement  in  the  direction  of  the  application  of  the  rays  to 
the  diagnosis  of  brain  lesions.  Williams,  in  his  admirable  work  on  the 
X-ray  (1901),  states  that  a  tumor  in  the  brain  must  necessarily  offer  a  good 
deal  of  difficulty  as  to  detection  by  the  X-ray.  This  is  obviously  true  be- 
cause of  the  inherent  difficulties  attendant  on  the  passage  of  the  rays 
through  the  skull,  and  the  ability  to  properly  interpret  the  normal  shadows 
as  compared  with  others  which  may  appear  abnormal. 

Before  the  examiner  can  hope  to  profit  by  the  use  of  the  X-ray  in 
brain  work  he  must  be  well  versed  in  the  normal  shadows.  Pfahler,  in  the 
article  referred  to,  indicates  quite  clearly  the  normal  shadows  to  which  we 
must  pay  special  attention.  He  states  that  before  reliance  can  be  placed  on 
any  abnormal  shadows  in  the  skull  or  brain  it  is  necessary  to  obtain  cer- 
tain details  as  to  the  scalp,  the  outer  and  inner  tables  of  the  skull,  the 
occipito-parictal  and  fronto-parietal  sutures,  the  frontal,  ethmoidal  and 
sphenoidal  sinuses,  the  roofs  of  the  orbits,  the  sella  turcica,  the  external 
auditory  meatus,  and  the  mastoid  cells.      He  accompanies  the  article  with  a 
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fully-explained  cut  of  a  skiagraph  of  a  skull  with  enclosed  brain  tumor, 
which  can  be  referred  to  by  the  reader  for  profitable  examination  and 
study.  The  tumor  in  this  case  was  the  largest  Mills  has  ever  seen  taken 
from  the  living  human  brain.  It  is  probable  that  small  tumors  and  other 
diseases  of  the  brain  will  for  some  time  offer  considerable  difficulty  to  the 
X-ray  clinical  diagnostician  ;  but  as  apparatus  and  methods  become  perfected, 
and  our  interpretations  of  the  shadows  of  the  skull  and  brain  are  made  more 
intelligible,  much  fine  work  in  this  direction  will  doubtless  be  accomplished. 
Clots  large  enough  to  form  shadows  may  some  time  in  the  future  be 
diagnosed  by  the  X-ray,  but  our  present  knowledge  does  not  now  per- 
mit it. 

Spinal  Oolumn. — The  X-ray  has  not  yet  proved  of  any  service  to 
the  medical  clinician  in  his  diagnosis  of  spinal -cord  affections.  The  shadows 
formed  by  the  spine  are  too  indefinite  to  warrant  much  being  said  of  them. 
A  tumor  of  the  spinal  cord  would  cast  a  shadow  were  it  not  blended-in 
with  the  complex  bony  structure  enclosing  it ;  but  it  is  impossible  to 
place  any  interpretation  on  any  shadows  it  casts  as  indicative  of  cord 
changes. 

The  Thorax. — Made  up  of  a  bony  encasement,  with  the  spinal 
column  in  the  centre  posteriorly,  the  ribs  extending  therefrom  around  and 
forward,  and  uniting  to  the  sternum  in  front,  capped  at  the  top  with  the 
clavicles  and  overlaid  posteriorly  with  the  scapulae,  the  thorax  contains 
certain  organs  which,  by  reason  of  their  difference  in  fluorescent  pene- 
tration, cast  varying  degrees  of  shadows  when  examined  with  the  X- 
ray.  The  lungs,  the  heart,  the  aorta,  the  diaphragm,  with  the  liver  be- 
neath, cast  shadows  which  are  pretty  constant  in  the  normal  individual. 

These  need  to  be  carefully  studied  in  order  to  compare  them  with 
shadows  which  may  be  cast  by  such  abnormalities  as  pulmonary  consoli- 
dations, cavities,  emphysema  and  tubercular  disease,  tumors  in  the  medi- 
astinum, aortic  aneurysm,  enlarged  or  displaced  heart,  pericardial  effu- 
sions, pleural  effusions  and  empyema,  tumors  of  various  kinds,  foreign 
bodies,  etc. 

With  the  patient  seated  upright  in  a  firm  position,  reclining  in  an  easy- 
chair  with  canvas  or  light  wood  back,  or  lying  on  a  suitable  table  or 
stretcher,  the  thorax  can  readily  be  examined  for  abnormal  shadows.  The 
clinical  history  will  probably  point  toward  the  portion  of  the  chest  where 
there  is  a  suspicion  of  an  abnormal  condition  existing,  which  part  should 
be  most  carefully  examined,  with  the  patient  in  all  three  of  the  upright, 
reclining  and  horizontal  positions.  With  the  mind  of  the  examiner 
strongly  bent  on  the  normal,  any  existing  abnormal  shadow  must  be 
closely  studied  and  carefully  interpreted. 

Supplementing  the  fluoroscopic  view,  radiographs  on  plates  suffi- 
ciently large  to  include  the  whole  of  the  thorax  should  be  taken,  first  with 
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the  plate  placed  posterior,  and,  secondly,  anterior,  to  the  chest.  The  res- 
piratory movements  of  the  thorax  can  be  allowed  free  latitude  in  using  the 
fluoroscope,  but  in  radiographing  they  must  be  restricted  as  much  as  pos- 
sible, to  prevent  diffusion  of  shadow-outlines.  If  the  tube  is  sufficiently 
energetic,  the  patient  may  be  told  to  hold  his  breath  for  ten  or  fifteen  sec- 
onds, during  which  period  a  good  radiograph  can  often  be  taken.  If  this 
length  of  time  is  not  sufficient,  the  patient  may  be  directed  to  hold  his 
breath  on  two  or  three  separate  occasions,  during  which  time  the  rays  should 
be  allowed  to  pass  through  the  plate,  a  thick  leaden  disc  being  placed 
under  the  tube  during  the  breathing  and  removed  during  the  spells  of 
rest.  This  will  give  the  requisite  time-exposure  with  a  minimum  of  chest- 
movement. 

The  normal  lung  permits  the  X-rays  to  pass  through  without  much 
interference,  so  that  it  is  easy  to  examine  with  the  fluoroscope,  and  radio- 
graphs are  also  easily  taken.  The  right  lung  from  the  apex  to  the  dia- 
phragm will  have  no  shadows  except  the  clavicle  and  the  ribs,  which  in 
the  ordinary  individual  will  not  be  very  marked.  If  the  respiratory  move- 
ments are  not  impeded,  the  thorax  will  enlarge  with  inspiration  and  dimin- 
ish with  expiration.  As  the  fluoroscope  rests  on  the  chest,  it  will  move 
with  the  chest-movements.  But  at  the  lower  border  of  the  lung  there  will 
be  observed  a  shadow  which  markedly  rises  and  falls  with  each  respiratory 
movement.  This  is  the  shadow  cast  by  the  diaphragm,  which  it  is  impor- 
tant to  carefully  study  in  pulmonary  X-ray  work,  because  of  its  limited 
excursion  in  certain  diseases,  as  in  pulmonary  tuberculosis, — a  disease  in 
which  this  limitation  is  most  pronounced  and  becomes  a  diagnostic  point 
of  importance. 

Williams  gives  particular  attention  to  the  X-ray  diagnosis  of  tubercu- 
losis of  the  lung,  and  lays  great  stress  upon  the  limitation  of  the  shadow 
cast  by  the  diaphragm,  w^hich  he  says  is  restricted  on  the  affected  side  or 
sides,  and  usually  in  the  lower  part  of  its  excursion.  The  diseased  lung 
is  increased  in  density  in  proportion  to  the  area  of  the  tubercular  infiltra- 
tion, and  hence  the  affected  lung  or  lungs  will  be  darker  in  shadow  than 
the  healthy  portions.  In  all  examinations  of  the  lung,  as  indeed  is  also 
true  of  all  organs,  it  is  to  be  recollected  that  the  degree  of  fluorescence 
will  depend  not  only  upon  the  activity  of  the  energized  tube,  but  also  upon 
the  thickness  of  the  chest  of  the  individual.  Large  amounts  of  fat  over 
the  chest-wall  will  also  lessen  the  fluorescence,  and  must  be  allowed  for. 
If  one  lung  is  affected  and  the  other  is  sound,  it  is  well  to  take  the  fluo- 
rescence of  the  sound  lung  as  the  index  by  which  to  compare  that  of  the 
diseased  lung  ;  or  the  base  of  one  lung  may  be  normal  and  the  apex  con- 
solidated, in  which  case  the  lower  portion  of  the  lung  is  taken  as  the  basis 
of  comparison.  Williams  claims  that  the  heart  may  be  drawn  toward  the 
affected  side,  especially  during  deep  inspiration.     In  disseminated  tubercu- 
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losis  of  the  lung  it  requires  keen  judgment  to  determine  that  the  shadows 
cast  by  it  are  abnormal  ;  but  experience  will  soon  enable  the  examiner  to 
differentiate  these  disease-conditions  which  to  the  novice  may  appear  mean- 
ingless. Radiographs  show  anywhere  from  a  mottled  appearance  of  the 
lung  to  a  deeply  dark  shadowing,  the  reason  for  which  the  nature  of  the 
disease  makes  plain. 

The  shadowing  and  restricted  diaphragmatic  excursion  on  the  affected 
side  of  the  thorax  may  not,  however,  always  be  indicative  of  tuberculosis. 
Recent  pneumonia  and  pleurisy  may  do  the  same.  In  all  cases  the  his- 
tor>'  of  the  disease  must  be  associated  with  the  X-ray  diagnosis  and  in- 
terpretation. Those  who  desire  to  add  X-ray  diagnosis  to  tlieir  usual 
methods  will  become  more  and  more  convinced  that  it  is  not  only  con- 
firmative, but  Is  often  suggestive  and  conclusive.  Even  when  tuberculosis 
has  not  been  suspected.  X-ray  examination  of  the  Jungs  has  demonstrated 
its  presence. 

Increased  shadow  in  the  lung  may  be  due  to  pneumonia  or  congestion 
of  the  organ,  or  to  pulmonar>^  cavities  filled  with  exudate. 

In  one  case  of  the  writer's  a  pint  of  pus  was  expectorated  which  had 
evidently  broken  into  a  bronchus  from  a  pleural  empyema,  which  had  been 
mistaken  for  a  pneumonic  consolidation.  Thoractomy  was  finally  per- 
formed, and  drainage  maintained  for  some  time  by  means  of  a  rubber  tube. 
During  the  treatment  of  this  patient,  prior  to  operation,  the  perfect  fluo- 
rescence of  the  right  lung  with  normal  excursion  of  the  diaphragm,  dis- 
placed heart  to  the  right,  diminished  fluorescence  of  the  left  lower  thoracic 
cavity  due  to  the  accumulated  pus,  the  nearly  normal  fluorescence  of  the  apex, 
the  difference  in  level  of  the  shadow  with  the  patient  lying  down  and  sitting 
up,  were  most  admirably  demonstrated  by  the  X-ray,  which  proved  itself 
to  be  a  better  means  than  any  other  now  known  of  confirming  clinical  indi- 
cations in  diseases  of  this  character.  As  Williams  says,  it  is  a  most  val- 
uable method  for  controlling  the  results  obained  in  other  ways. 

A  shadow  seen  in  the  right  thorax  may  be  due,  as  shown  by  Waldo 
and  quoted  by  Walsh,  to  cirrhosis  of  the  lung,  which,  by  its  contraction, 
has  drawn  the  heart  over  so  far  to  the  right  as  to  cause  the  apex-beat  to  be 
outside  of  the  right  nipple.  In  this  case  the  Roentgen  ray  showed  an  ab- 
normal shadow  in  the  right  lung,  thus  confirming  the  clinical  diagnosis. 

If  the  diaphragm  shadow  is  lower  than  normal,  we  may  reasonably 
suspect  emphysema  of  the  lung,  or  pneumothorax. 

If  the  usual  lung-fluorescence  is  interrupted  at  any  point  by  an  oasis 
of  intenser  light,  we  may  assume  there  is  a  cavity  filled  with  air,  which,  of 
course,  would  need  to  be  confirmed  by  other  tests  to  make  such  a  diagnosis 
positive. 

In  examining  the  sliadow  cast  by  a  suspected  pneumonic  lung,  con- 
solidation shadow  may  be  found  under  a  portion  of  the  chest-wall  which 
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responds  normally  to  auscultation  and  percussion,  the  consolidation  being 
too  deep  for  detection  by  the  usual  signs.  This  is  also  often  the  case  in 
tubercular  lung  affections,  in  which  the  physical  signs  are  entirely  absent. 

As  the  congestion  and  consolidation  of  the  lungs  increase  or  diniin> 
ish,  the  density  of  the  shadow  will  be  proportionately  greater  or  less. 

If  the  pleura  is  thickened,  the  shadow  will  be  darker  than  when  that 
membrane  is  free  from  inflammatory  deposit.  Usually  we  will  find  the  pneu- 
monia shadow  to  be  in  the  middle  portion  of  the  lung,  with  the  apex  and 
base  very  slightly  if  at  all  shadowed.  As  the  disease  progresses,  the 
shadow  enlarges. 

The  shadow  seen  in  the  thorax  of  a  pneumonia  convalescent  will  usu- 
ally grow  less  as  the  disease  improves.  If,  however,  as  time  goes  on, 
the  shadow  grows  darker  at  the  base,  we  may  suspect  empyema  of  the 
pleura,  as  already  indicated  in  the  case  previously  cited. 

In  a  suspected  case  of  liver  abscess  in  which  dullness  on  percussion 
extends  up  into  the  lung  area,  the  fluoroscope  may  show  only  slightly  sub- 
normal diaphragm  excursion,  while  the  darkened  shadow  at  the  base  of  the 
lung  may  not  be  very  dense.  These  conditions  would  imply  that  the  disease 
is  not  an  abscess,  but  a  consolidated  lung  at  its  base. 

If,  in  examination  of  the  chest,  we  find  the  fluorescence  to  be  unusually 
bright,  and  extended  in  area  farther  upward  at  the  apex  and  downward  at 
the  base  than  is  normal,  with  diminished  diaphragm  excursion,  we  may  di- 
agnose emphysema  of  the  lung. 

The  heart,  which,  by  reason  of  the  overlying  emphysema,  is  often  made 
out  with  difficulty  by  the  ordinary  methods  of  diagnosis,  is  easily  demon- 
strated by  the  X-ray  as  a  rhythmically-moving  shadow. 

If  the  emphysema  interferes  with  the  physical  examination  of  other 
portions  of  the  thoracic  contents,  such  as  in  tuberculo;?is,  cardiac  enlarge- 
ments and  displacements,  aneurysmal  and  other  tumors,  the  X-ray  will  cast 
their  shadows,  and  thus  demonstrate  their  existence  when  other  known 
means  might  not  have  done  so.  Of  course,  the  mere  existence  of  shadows 
under  such  circumstances  will  not  always  be  sufficient  to  render  a  correct 
diagnosis  possible,  but  they  will  point  to  the  need  of  a  careful  study  of 
their  meaning.  The  fluoroscopic  shadow  always  presupposes  intelligent 
interpretation. 

If  a  thoracic  shadow  is  suspected  to  be  the  heart,  it  is  necessary  to  ex- 
clude all  internal  thoracic  diseases  which  may  cast  confusing  shadows. 

As  already  stated,  all  X-ray  examinations  should  follow  a  careful 
history-taking  and  physical  examination  of  the  case  ;  so  that  the  examiner 
may,  if  possible,  comprehend  whether  there  is  any  condition  likely  to 
complicate  the  heart-shadow.  Usually  the  pulsations  of  the  heart  will  en- 
able differentiation  between  that  organ  and  any  other  body  whose  shadow 
blends  with  it.     The  shadow  of  the  spine   unites  with  that  of  the  heart  at 
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both  its  upper  and  lower  portions,  and  may  confuse  the  beginner  in  X-ray 
work  ;  but  after  a  few  examinations  this  difficulty  will  largely  disappear. 
The  fluoroscopic  vision  will  show  a  decided  difference  between  the  fixed 
column  and  the  pulsating  cardiac  shadow.  Inspiration  and  expiration  will 
not  affect  the  spinal  or  sternal  shadow,  but  it  will  the  heart.  It  has  been 
well  demonstrated  that  during  a  deep  inspiration  more  lung-  and  heart-sur- 
face is  brought  into  fluoroscopic  view ;  hence  the  heart  is  more  easily  seen. 
Moreover,  during  quiet  or  arrested  breathing  the  pulsations  of  the  heart 
are  more  plainly  seen,  which  fact  also  affords  a  means  of  distinguishing  be- 
tween the  heart  and  spine  or  sternal  shadows. 

Other  shadows  are  those  of  the  diaphragm,  liver,  and  the  large  blood- 
vessels. The  latter,  when  large,  and  particularly  when  dilated,  pulsate,  and 
may  often  be  distinctly  outlined  in  contrast  with  the  heart.  Shadows  seen 
in  the  region  of  the  heart  may  be  due  to  tumors  or  enlarged  glands,  and  to 
atheromatous  arteries.  It  must  be  remembered  that  the  fluoroscopic 
shadow  of  the  heart  will  usually  be  larger  than  will  be  the  outline  made  on 
the  chest  by  the  ordinary  physical  examination.  This  is  due  to  the  fact 
that  some  of  the  shelving  border  of  the  heart  does  not  present  itself  against 
the  chest-wall.  The  shadow  is  therefore  greater  than  is  the  area  of  dull- 
ness. 

If,  in  pleural  effusions,  in  addition  to  the  shadow  cast  by  the  liquid  in 
the  left  chest,  there  is  a  pulsating  shadow  in  the  right  chest,  it  is  evidence 
that  the  heart  has  been  displaced. 

If,  in  the  examination  of  a  chest,  the  left  side  is  lighted  up  brightly 
without  the  usual  heart-shadow,  and  on  search  the  heart-shadow  is  found 
on  the  right  side,  that  organ  has  been  transposed. 

Some  observers  claim  to  have  been  able  to  distinguish  the  beating  of 
the  auricles  in  dilatation. 

Thoracic  aneurysms  are  usually  readily  discovered  or  demonstrated 
by  the  X-ray.  Their  shadow  is  a  pulsating  one  unless  the  tumor  is  filled 
with  a  clot,  in  which  case  pulsations  are  impeded  or  absent.  In  a  shadow 
supposed  to  be  that  of  an  aneurysm,  vertebral,  sternal  and  other  shadows 
must  be  carefully  excluded. 

Differentiation  is  not  always  easy  between  thoracic  aneurysm  and  in- 
tra-thoracic  tumors.  The  pulsations  are  not  always  present  in  the  former, 
and  their  absence  may  mislead.  The  most  thorough  use  of  the  fluoroscopic 
screen  in  various  positions,  front,  back,  and  at  the  sides  of  the  chest,  may 
serve  to  outline  the  enlargement,  which  physical  examination  may  further 
explain.  Sometimes  a  shadow  will  reveal  a  condition  not  previously 
known  to  exist.  In  a  case  with  dyspnoea  or  any  other  of  the  symptoms 
of  aneurysm  occurring  in  a  patient  not  suspected  of  having  that  disease,  the 
screen  may  show  an  abnormal  shadow,  which  may  for  the  first  time  indicate 
the  exact  nature  of  the  affection. 
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If  the  shadow  is  due  to  a  growth,  it  may  be  found  to  be  situated  at  a 
point  not  normally  occupied  by  the  large  vessels,  in  which  case  differentia- 
tion is  made  easier.  The  growth  may  be  next  to  a  large  blood-vessel,  and 
thus  receive  pulsations  which  may  also  be  misleading.  If  aneurysm  is  sus- 
pected but  the  fluoroscopic  examination  is  negative,  the  presence  of  aneu- 
rysm may  be  reasonably  doubted.  Hence  the  absence  of  shadow  becomes 
of  equal  importance  with  the  value  of  its  presence. 

Not  only  in  thoracic,  but  in  subclavian  and  other  aneurysms,  the  X- 
ray  will  be  found  to  be  of  inestimable  value  as  an  aid  to  diagnosis. 

In  all  cases  of  examination,  the  radiograph  should  supplement  the  in- 
vestigation by  the  fluoroscope.  In  this  way  comparison  may  be  made  not 
only  between  the  results  of  these  two  diagnostic  methods,  but  between  them 
and  the  evidences  pointed  out  by  physical  examination. 

Abnormal  shadows  in  the  neck,  thorax  and  abdomen  may  be  due  to 
alterations  in  other  organs  of  the  body  than  those  mentioned,  such  as 
the  oesophagus,  stomach,  etc.  The  oesophagus  and  stomach  are  ordi- 
narily difficult  to  outline.  Mechanical  aids  within  the  canal  and  gastric 
pouch  are  usually  required  to  give  them  outline.  Distention  by  flexible 
sounds  for  the  oesophagus  and  water  for  the  stomach  may  afford  the  neces- 
sary means  for  outline.  Subnitrate  of  bismuth  will  coat  the  stomach  in 
such  a  way  that  it  can  be  shadowed.  The  contents  of  the  stomach  and 
intestines  should  be  cleared  out  by  stomach-tube,  purgation,  etc.,  before 
the  examination,  after  which  the  flexible  sound  or  bismuth  may  be  intro- 
duced. The  stomach  can  be  distended  with  gas,  and  by  the  increased 
area  of  fluoresence  its  outline  may  be  judged.  Dilatation,  position  and 
contraction  may  thus  be  diagnosed.  Williams  uses  one  ounce  of  pure 
bismuth  well  mixed  with  bread  and  milk,  after  which  the  examination  is 
made. 

The  liver  and  spleen  cast  shadows,  but  it  cannot  be  said  that  the  X-ray 
is  of  any  special  value  over  and  above  the  ordinary  and  physical  examina- 
tion. The  upper  border  of  the  liver  may  readily  be  determined,  and  the 
outlines  of  the  spleen  may  at  times  be  differentiated  from  other  organs,  es- 
pecially if  the  stomach  and  intestines  are  distended  with  gas. 

Shadows  in  the  renal  region  which  make  the  X-ray  of  special  value 
are  those  of  renal  calculi.  Displaced  kidneys,  tumors,  abscesses,  etc.,  can 
also  be  detected  by  the  X-ray.  The  clinical  diagnosis  of  stone,  whether  in 
the  kidney,  ureter  or  bladder,  is  more  or  less  constantly  uncertain.  It  is  in 
this  class  of  cases  that  the  X-ray  has  been  of  the  most  brilliant  service. 

If,  in  the  region  of  the  pelvis  of  either  kidney,  or  along  the  route  of 
one  or  the  other  or  both  ureters,  or  in  that  of  the  bladder,  the  X-ray  shows 
a  shadow  of  the  usual  size  of  a  calculus,  and  especially  if  two  or  three  exam- 
inations demonstrate  in  all  of  them  a  like  condition,  the  inference  is  that  the 
shadow  is  one  of  stone.     It  need  not  necessarily  be  so,  however,  for  mis- 
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takes  have  happened  in  the  use  of  the  X-ray  for  this  purpose.  If  the  symp- 
toms indicate  the  disease,  and  the  clinical  diagnosis  fairly  well  establishes 
the  existence  of  calculus,  the  X-ray  will  be  an  important  aid  in  confirmation. 
In  other  instances  it  will  clarify  the  clinical  picture,  and,  by  demonstrating 
an  abnormal  shadow  in  a  position  highly  suggestive  of  stone,  the  clinician's 
inquiry  will  naturally  be  directed  toward  the  determination  of  its  true 
meaning. 

The  fluoroscope  is  useless  in  the  determination  of  the  presence  of  stone. 
The  radiograph  should  be  large  enough  to  show  definite  relationship  be- 
tween the  parte,  such  as  the  ribs  above,  the  spine  in  the  centre,  the  pelvis 
below,  and  the  soft  tissues  to  the  outside.  The  tube  is  best  about  twenty 
inches  from  the  plate,  and  over  the  third  lumbar  vertebra.  The  plate  is 
best  placed  at  the  back,  the  tube  being  over  the  abdomen  of  the  patient. 
Leonard  has  pointed  out  that  this  gives  the  clearest  v^iew  of  the  pelvic  out- 
let, the  bladder,  and  the  prostatic  portion  of  the  urethra. 

Every  radiographer  recognizes  the  fact  that  possible  defects  in  his  plate, 
due  to  inherent  faults  in  the  film  or  development,  etc.,  require  the  exercise 
of  the  greatest  care  in  the  work.  Hence  it  is  well,  whether  the  examination 
is  apparently  clearly  affirmative  or  negative,  not  to  rest  content  with  one 
negative,  but  to  have  at  least  three.  If  each  confirms  the  others,  the  evi- 
dence is  the  stronger. 

To  illustrate  the  value  of  the  X-ray  in  the  diagnosis  of  calculi,  Leonard 
states  that  in  227  patients  68  showed  calculi,  43  of  which  were  in  the 
ureter.  Forty-seven  cases  were  in  males :  1 8  in  the  kidney  and  29  in  the 
ureter.  Twenty-one  were  in  females:  8  in  the  kidney  and  13  in  the  ureter. 
In  1 1  cases  bilateral  calculi  were  found,  sometimes  renal  and  ureteral.  In 
5  cases,  multiple  ureteral  calculi  were  found. 

As  mentioned  early  in  this  chapter,  the  diagnosis  of  renal  disease  has 
undergone  marvellous  development ;  but  the  positive  diagnosis  was  wanting 
until  the  X-ray  came  to  take  an  actual  picture  of  the  stone  in  its  resting- 
place  deep  in  the  tissues,  where  no  human  eye  could  see  it  or  hand  feel  it 
except  by  incision.  Exploratory  incision  is  now  unnecessary,  and  the  oper- 
ator for  stone  has  it  in  his  power  to  have  indicated  for  him  with  practically 
unerring  accuracy  the  exact  spot  for  his  operative  procedure. 

Biliary  Calculi.— Shadows  of  bodies  in  the  vicinity  of  the  gall- 
bladder and  ducts  may  be  those  of  biliary  calculi.  The  rule  observed  re- 
specting renal  calculi,  in  the  matter  of  taking  several  radiographs,  will  be 
found  to  work  well  in  radiographing  for  biliary  calculi.  Radiographs  in- 
tended to  include  the  gall-bladder  and  ducts  are  best  taken  with  the  patient 
lying  on  the  plate,  with  the  right  side  pressed  firmly  against  it  on  the 
table,  so  that,  as  King  points  out,  the  rays  will  not  penetrate  the  abdomen 
vertically,  but  from  side  to  side,  so  that  they  form  an  angle  of  45®  with 

the  plate. 

60 


946  X-RAY  DIAGNOSIS. 

Arthritic  and  gouty  deposits  may  be  shadowed  by  the  X-ray,  and  dif- 
ferentiated from  other  diseases  likely  to  be  confounded  with  them. 

Fractures,  dislocations,  malformations,  etc.,  necrosis  and  caries  of  bones, 
Pott's  disease,  scoliosis,  etc.,  are  easy  of  X-ray  diagnosis ;  but  this  subject 
is  more  strictly  surgical,  and  is  not  within  the  scope  of  this  chapter. 

Records. — In  making  records,  the  examiner  may  trust  to  his  memory 
and  at  his  leisure  sketch  his  findings  on  paper,  or  fill  in  blank  forms ;  or  he 
may  place  over  the  fluoroscopic  screen  a  thin  sheet  of  glass  or  celluloid, 
on  which  the  outlines  may  be  drawn.  In  order  to  keep  the  localities  in 
mind,  a  metal  rod  can  be  placed  on  the  patient  to  mark  the  spine,  and  other 
opaque  objects  placed  over  the  nipples.  This  assists  greatly  in  fixing  the 
topography  of  the  parts.  The  pencil  may  be  covered  with  lead,  as  sug- 
gested by  Williams,  so  that,  as  it  makes  the  tracings,  it  can  be  seen  through 
the  fluoroscope. 

Markings  may  be  made  directly  on  the  skin  with  a  good  pencil,  and 
afterward  transferred  to  diagrams.  This  is,  perhaps,  the  preferable  method, 
especially  in  examinations  of  the  chest.  Tracing-cloth  may  be  placed  over 
the  skin-markings,  and  the  outlines  traced  on  it. 

Occasionally,  false  interpretation  or  incorrect  observation  leads  to 
serious  errors  in  the  results  of  X-ray  work.  Only  recently  the  daily  press 
told  of  a  case  in  which  a  prominent  citizen  missed  his  false  teeth  during 
the  night,  and  concluded  that  he  had  swallowed  them.  The  X-ray  investi- 
gation apparently  indicated  that  the  missing  teeth  were  lodged  in  the 
oesophagus,  and  an  unsuccessful  operation  for  their  removal  was  performed. 
Hardly  had  the  surgeon  completed  his  work,  when  the  missing  teeth  were 
found  in  the  patient's  bed. 

A  surgeon  lately  operated  for  ureteral  calculus,  in  which  the  X-ray 
had  apparently  confirmed  the  clinical  diagnosis  of  stone,  but  in  which  stone 
was  not  found  by  the  operator. 

Many  other  errors  of  a  similar  character  have  proven  that  at  times  the 
findings  of  the  X-ray  are  either  faulty  in  themselves  or  capable  of  being 
misinterpreted.  Both  of  these  are  not  only  possibilities,  but  great  proba- 
bilities. Imagination  plays  a  great  part  in  the  interpretation  of  the  fluoro- 
scopic or  radiographic  image  by  the  unskillful  or  the  careless.  The  surgeon 
is  often  called  upon  to  interpret  from  the  radiograph  taken  by  some  one 
else,  and  the  radiographer  is  frequently  obliged  to  take  a  radiogram  of  a 
part  in  which  he  must  use  his  own  judgment,  which  cannot  always  be  the 
best,  without  the  aid  of  the  medical  or  surgical  diagnostician.  Under  these 
circumstances,  errors  of  interpretation  are  liable  to  occur.  Except  in  the 
most  obvious  instances,  it  must,  for  some  time  yet,  be  recognized  that  the 
X-ray  has  a  limited  diagnostic  value  in  common  with  any  other  means  of 
diagnosis.  The  surgical  or  medical  clinician  who  relies  upon  someone 
else  to  do  his  X-ray  work  for  him  must  always  run  the  risk  of  two  things  : 
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first,  that  the  radiographer  may  not  supply  all  the  necessary  details  in  his 
radiogram,  and,  second,  that  he  himself  may  not  be  able  to  properly  inter- 
pret the  shadows  placed  before  him  in  the  radiogram.  To  illustrate  this 
point,  a  diagram  is  taken  of  the  head  and  face.  To  the  physician-  generally, 
such  a  picture,  seen  for  the  first  time,  would  be  unintelligible.  Even  after 
considerable  experience,  there  are  shadow-details  in  a  radiogram  of  this 
character  which  require  the  closest  study  to  properly  understand.  Espe- 
cially is  this  true  if  empyema,  fractures,  tumors,  foreign  bodies,  etc.,  exist 
to  complicate  the  outlines. 

X-ray  work  requires  the  highest  type  of  intelligence.  As  in  the  case 
of  the  first  assistant  to  the  surgeon,  it  is  often  an  advantage,  in  an  operation, 
for  the  surgeon  to  have  an  assistant  who  is  a  better  surgeon,  even,  than  is  the 
operator  himself  So  with  the  worker  in  X-rays, — if  he  has  all  the  qualifi- 
cations which  belong  to  the  clinician  in  addition  to  those  which  more  prop- 
erly belong  to  him  as  a  radiographer,  it  requires  little  effort  to  appreciate 
the  fact  that  he  is  far  better  equipped  for  the  work  than  if  he  were  simply 
an  electrician  who  knows  how  to  manipulate  an  energized  Crookes*  tube. 

Errors  will  frequently  occur  in  the  use  of  the  X-ray  ;  but,  in  spite  of  its 
limitations  and  shortcomings,  the  fluoroscope  and  radiogram  have  exposed 
to  view  hitherto  hidden  secrets ;  have  assisted  in  a  most  wonderful  manner 
in  establishing  a  new  standard  of  normal  conditions  and  relationship  in  the 
living  human  body  ;  have  helped  in  the  determination  of  the  existence,  char- 
acter and  location  of  diseased  tissues  and  disturbed  relations  in  parts,  which, 
for  effectiveness,  no  other  known  means  has  ever  been  able  to  approach  ;  and 
for  all  this  the  X-ray  has  been  rightfully  exalted  as  the  greatest  contribution 
to  medicine  and  surgery  in  the  closing  years  of  the  nineteenth  century. 

The  literature  on  the  subject  of  the  X-ray  has  become  very  extensive. 
Societies  devoted  to  its  study  and  development  have  been  formed  in  numer- 
ous places  ;  men  have  set  themselves  apart  for  its  special  practice  ;  volumin- 
ous and  exhaustive  works  have  been  written  with  the  distinctive  title  of 
**  X-ray  in  Medicine  and  Surgery  ;'*  the  whole  civilized  world,  lay  and  scien- 
tific, has  a  fairly  adequate  idea  of  the  character,  value  and  method  of  opera- 
tion of  the  X-ray ;  human  life  has  been  saved  by  its  help ;  suffering  has 
been  mitigated,  deformity  corrected,  and  the  sum  total  of  human  happiness 
has  been  greatly  added  to  by  the  remarkable  discovery  of  Roentgen. 

For  the  assistance  of  those  who  may  wish  to  study  the  subject  as  pre- 
sented by  masters  in  the  art,  most  excellent  publications  are  herewith  re- 
ferred to  as  perhaps  the  most  thoroughly  representative  of  the  art : 

**The  Roentgen  Rays  in  Medicine  and  Surgery'." — Williams. 

"The  X-ray  in  Medicine  and  Surgery." — Walsh. 

•*  The  X-ray  in  Surgery." — Beck. 

Archives  of  the  Roentgen  Ray  (a  journal). — London,  England. 

'*  Electricity  in  Medicine  and  Surgery"  (chapter  on  the  X-ray). — Kingi 
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Abrupt  onset,  spinal  paralyses  of,  717 
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Absorptive  power  of  the  stomach,  to  deter- 
mine the,  207 
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Acropanesthesia,  775 
Actinomyces,  429 
Active  pulmonary  congestion,  399 
Acute  ascending  paralysis,  720. 
Bright's  dii«ease,  574 
catarrhal  bnmchitis,  401 
dyspepsia,  225 
enteritis,  260 
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laryngitis,  356 
otitis  media,  923 
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tonsillitis,  179 
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focal  encephalitis,  711 
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gouty  pharyngitis,  174 
haemorrhagic  encephalitis,  713 
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inflammatory  rheumatism,  664 
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myelitis,  726 
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Akinesia  algera,  788 
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determination  of,  514 
Alcohol  a  cause  of  constipation,  243 
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po>^t-haMnorrhagic,  625 

puhuonary  nuiruiur  of,  478 

secondary,  621 

splenic,  624 

tongue  in,  151 
Anaemias,  albuminurias  in  the  essential,  511 

interfering  with  respiration,  125 

the  fever  of,  79 
Anaemic  headache,  795 

murmurs,  477 

pains,  787 
Anu'stliesia,  770 

from  exposure  to  cold,  775 

of  defective  circulation,  775 

of  neuritis,  771 


Anesthesia  of  the  larynx,  350 
of  the  pharynx,  173 
of  the  throat,  776 
peripheral,  771 
rectal,  776 
visceral,  771 
Anal  discharges,  276 
Anatomy  of  the  pancreas,  305 
Aneurysm,  cough  of,  418 

of  the  abdominal  aorta  a  cause  of  abdom- 
inal pain,  255 
of  the  aorta,  488 
of  the  aorta  as  a  cause  of  epigastric  pain, 

221 
of  the  aorta,  pain  in,  483 
of  the  arch  of  the  aorta,  475 
of  the  innominate  artery,  arm-pain  from, 
807 
Angina  cruris,  813 
pectoris,  490 

high  arterial  tension  a  cause  of,  101 
pain  in,  484 
Angiocholitis,  suppurative  and  ulcerative,  298 
Angioneurotic  OBdema,  639 
Angular  forceps,  917 
Anicosnria,  889 
Anidrosis,  84 
Ankle-clonns,  697 
Anorexia,  220 

nervous,  234 
Anosmia,  329 

Anterior  crural  nerve,  neuralgia  of  the,  812 
paralysis  of  the,  732 
rhinoscopy,  313 
Antero-pharyngeal  abscess,  165 
Antrum  of  Highmore,  disease  of,  322 
Anus,  fissure  of  the,  276 

local  conditions  of  the,  a  cause  of  con- 
stipation, 247 
Aorta,  aneurysm  of  the,  488 

of  the  arch  of  the,  475 
pain  in  aneurysm  of  the,  483 
roughening  or  dilatation  of  the  arch  of 
the,  474 
Aortic  area,  451 

diastolic  murmur,  469 
murmurs,  459 

orifice,  roughening,  stifiening  or  malfor- 
mation at  the,  474 
regurgitation,  470 

presystolic  murmur  with,  469 
sphygmographic  evidence  of,  114 
second  sound,  increased  intensity  of  the, 

4o4 
stenosis,  472 

sphygmographic  evidence  of,  113 
systolic  murmur,  472 
functional,  475 
Aortitis,  pain  in  acute,  482 
Apex- beat,  alterations  in  force  of,  435 
displaced  downwards,  436 
displaced  to  the  left,  436 
displaced  to  the  right,  436 
displnced  upwards,  436 
location  and  character  of,  434 
Aphasia,  8')4 

auditory,  856 

clinical  relations  of  motor  and  sensory, 
857 
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Aphasia,  motor,  855 

subcortical  motor,  856 

sensory,  856 
visual,  856 
Aphthip,  136 

Bednar*8,  141 
Aphthous  stomatitis,  142 

ulcers  of  the  tongue,  158 
Apoplexy,  706 

nereditability  of,  16 
Appendicitis,  264 

a  cause  of  abdominal  pain,  253 
a  cause  of  diarrhoea,  251 
fcTer  of,  80 
Appetite,  220 

Apple  odor  of  the  urine,  504 
Apraxia,  853 
Araiocardia,  92 
A  reus  senilis,  886 
Argyll -Robertson  pupils,  889 
Arm,  ceilema  of,  638 

-pains  from  cervical  hypertrophic  men- 
ingitis, 807 
from  aneurv'sm  of  the  innominate, 

807^ 
from  intra-thoracic  lesions,  806 
from  mediastinal  tumors,  806 
from    meningitis   of    the    cervical 

cord,  807 
reflex,  809 

from  spinal -cord  lesions,  807 
in  locomotor  ataxia,  807 
in  tumors  of  the  cord,  807 
in  vertebral  caries,  808 
Arms,  pain  in  the,  805 
Arrhythmia,  96 

conditions  producing,  97 
Arsenical  neuritis,  774 

poisoning,  pigmentation  of   skin  from, 
686 
Arterial  tension,  101 

walls,  condition  of  the,  104 
Arteriosclerosis,  115 

hereditability  of,  116 
symptoms  of,  116 
Arthritic  muscular  atrophy,  663 
Arthritis  deformans,  667 
gonorrlia*al,  669 
of  scarlet  fever,  53 
Arthropathy,  spinal,  671 
Articular  rheumatism,  chronic,  665 
Ascending  paralysis,  acute,  720 
Ascites,  237,  6o2 
chylous,  654 
Astasia  abasia,  734 
Asthenia,  influence  of,  on   pulse  frequency, 

89 
Asthenic  tremor,  756 
Asthma,  414,  746 
Asymmetry  of  the  head,  647 
Ataxia,  Friedreich's,  725 

gait  of,  692 
Ataxic  paraplegia,  724 
Atelectasis,  410 
Athetosis,  751 

Atmospheric  pressure,  influence  of,  on  fre- 
quency of  respiration,  121 
Atonic  dyspepsia,  233 
Atony  of  the  stomach,  233 


Atony  of  the  stomach,  pain  in,  223 
Atrophic  pharyngeal  catarrh,  178 

rhinitis,  326 
Atrophy,  arthritic  muscular,  663 

Charcot  and  Marie   and  Tooth's   pero- 
neal type  of,  662 
Erb*8  juvenile  muscular,  662 
Landouzy-Dejerine    tvpe    of    muscular, 

662 
muscular,  658 
of  disuse,  658 
of  the  optic  nerve,  904 
of  the  tongue,  152 
progressive  muscular,  659 
Auditory  aphasia,  856 

canal,  abnormal  conditions  of  the,  918 
foreign  bodies  in  the,  921 
furunculosis  of,  922 
hyperostoses  of  the,  922 
inspissated  cerumen  in  the»  921 
function,  tests  for,  913 
Aural  discharges,  912 

Auscultation   in   examination  of   the  intes- 
tines, 241 
in  the  examination  of  the  liver,  296 
in  the  examination  of   the  respiratory 

organs,  381 
of  the  heart,  449 
of  the  intestines,  241 
of  the  oesophagus,  187 
of  the  stomach,  195 

of  the  voice-sounds  in  health  and  dis- 
ease, 391 
tube,  the,  916 
Auscultatory  percussion  of  the  stomach,  194 
Auto-intoxication  due  to  constipation,  249 
Autoscopy  of  the  larynx,  228 
Axilla  as  a  site  for  taking  the  temperature, 
27 

Babinski*s  sien,  694 

Bacillus  of  influenza,  429 

Back,  alterations  in  the  shape  of  the,  656 

Backache,  816 

in  variola,  57 
Ballooning  of  the  rectum,  277 
Basedow's  disease,  679 
Basophilic  leucocytes,  611 
Beading  of  the  ribs,  365 
Bearing-down,  779 
Bedna^s  aphtha,  141 
Bell's  mania,  811 

Benign  growths  of  the  larynx,  360 
Beri-beri,  774 
Biceps  reflex,  69H 

Bilateral  diminution  in  the  size  of  the  chest, 
366 

enlargement  of  the  chest,  366 
Bile-acids,  tests  for,  531 

diarrhoea  from  presence  of  too  much,  in 
the  intestines,  250 

in  the  urine,  530 

passages,  cancer  of  the,  299 

•pigments,  tests  for,  531 
Biliary  calculi,  X-ray  diagnosis  of,  945  * 
Biot's  respiration,  132 
Black  tongue,  153 

sputum,  421 

urine,  503 
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Bladder  anaesthesia,  776 

simple  irritability  of,  563 

spasm  of  the  sphincter  of,  746 
Blepharitis  marginalia,  877 
Blepharospasm,  879 

in  corneal  disease,  887 
Blood,    abnormalities    of,    interfering    with 
respiration,  125 

alkalinity  of  the,  586 

coagulation  of,  594 

color- index  of  the,  593 

-corpuscles,  counting  the,  595 

-films,  examination  of  dried  and  stained, 
600 
preparations  of,  600 

in  the  pharynx,  170 

parasites  of  the,  614 

specific  gravity  of  the,  585 

the,  584 

vomiting  of,  215 
Bloody  discharge  from  nose,  320 

sputum,  421 
Blue  line  on  the  gums,  145 

urine,  504 
Blunt  ring-curette,  917 
Boas' s  resorcin  test,  203 
Brachial  neuritis,  808 
Brachycardia,  92 
Bradycardia,  92 

conditions  producing,  93 

essentia],  95 

recurrent,  95 
Brain,  abscess  of  the,  714 

convulsions  from  organic  disease  of  the, 
737 

disease,  a  cause  of  bradycardia,  93 

spasms  from  organic  disease  of  the,  742 

substance,  lacerations  of,  704 

tumor,  tremor  in,  761 

tumors  of  the,  713 
Breath,  offensive,  162 
Breathing,  bronchial  or  tubular,  383,  387 

broncho-vesicular,  384,  388 

cavernous,  388 

excessive,  131 

hysterical,  138 

ineffectual,  180 

metamorphosing,  387 

puerile,  386 

restrained,  130 

shallow  or  feeble,  130 

slow,  129 

vesicular,  384 
Bright' 8  disease,  acute,  574 
Bromidrosis,  So 
Bronchial  breathing,  383,  387 

fremitus,  374 
Bronchiectasia,  412 
Bronchitis,  acute  catarrhal,  401 

chronic,  411 

in  typhoid  fever,  46 
Broncho-pneumonia,  396 

vesicular  breathing,  384,  888 
Brown  iliscoloration  of  tlie  skin,  (JS(y 

induration  of  the  lung>»,  410 

spots  on  skin  from  arsenical  poisoning, 
086 

tongue,  157 
Brownish  urine,  508 


Brownish-red  urine,  503 

Buccal  diphtheria,  140 

Bulbar  paralysis,  progressive,  660 

Bulgings,  localized,  of  the  chest,  440 

of  chest,  369 
Bulimia,  233 
Burning,  782 

Caxcium  oxalate,  547 

phosphate,  crystals  of,  550 
Calculi,  pancreatic,  310 
Cancer,  hereditability  of,  16 

of  the  bile  passages,  299 

of  the  duodenum,  265 

of  the  liver,  293 

of  the  oesophagus,  185 

of  the  stomach,  229 

of  the  tongue,  151 

pain  in  the  gastric,  223 
Canker-sores.  141 

Capillary  pulsation  of  the  pharynx,  163 
Carcinoma  of  the  larynx,  347 

of  the  liver,  293 

of  the  stomach,  229 
Carcinomatous  ulcer  of  the  tongue,  159 
Cardiac  atrophy,  494 

diseases,  a  cause  of  bradycardia,  94 

dullness,  deep,  442 
diminished,  448 
increased,  446 
superficial,  441 

murmurs,  457 

influence  of  exertion  upon,  459 
nature  and  method  of  production  of, 
457 

vertigo,  910 
Cardiospasmus,  231 
Caries  of  the  teeth,  149 
Caseous  materials  from  nose,  324 

tuberculosis,  403 
Casts,  epithelial,  657 

fatty,  557 

tube-,  boo 

waxy,  557 
Catarrh,  atrophic  pharyngeal,  178 
Catarrhal  bronchitis,  acute,  401 

conjunctivitis,  882 

enteritis,  acute,  260 

inflammation  of  the  lingual  tonsil,  160 

iaundice,  684 

laryngitis,  acute,  356 
chronic,  357 

otitis  media,  acute,  923 
chronic,  922 

pharyngitis,  acute,  174 
chronic,  177 

pneumonia,  396 

temperature-curve  of,  48 

rhinitis,  acute,  319 

stomatitis,  142 

symptoms  of  measles,  55 

tonsillitis,  acute,  179 

ulcerations  of  nasal  cavities,  317 
Catheter,  Eustachian,  916 
Caudate  epithelium,  555 
Cavernous  breathing,  388 

sinus,  thrombosis  of  the,  711 
Cellulitis  in  scarlet  fever,  53 
Central  causes  interfering  with  respiration,  123 
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Centrum  ovale,  lesions  of  the,  857 
Cerebellar  disease,  gait  of,  693 

rigidity  of,  764 
Cerebellum,  lesions  of  the,  862 
Cerebral  abscess,  714 
coma  in,  832 

alTections,  rigiditj  of,  763 

and  spinal  meningitis,  spasms  in,  743 

embolism,  708 
coma  in,  832 

haemorrhage,  704 
coma  in,  831 

localization,  843 

malnutrition,  coma  from,  836 

meningitis,  coma  in,  832 

paralyses,  701 

sinuses,  thrombosis  of  the,  710 

thrombosis,  707 

traumatism,  coma  in,  831 

tumor,  coma  in,  832 

tumors,  713 

vomiting,  218 
Cerebritis,  705 
Cerebro-spinal  fluid,  discharge  of  from  nose, 

325 
Cerumen  in  the  auditory  canal,  inspissated, 

921 
Cervical  hypertrophic  meningitis,  722 
Cervico-brachial  neuralgia,  808 
Chancre  of  the  eyelids,  877 

of  the  lips,  135 
Character  of  pain,  dia^ostic  value  of,  787 
Charcot-Leyden  crystals,  426 
Charcot's  i\\ye  of  muscular  atrophy,  662 
Cheilitis,  135 

Chemical  reaction  of  the  faeces,  256 
of  gastric  contents,  201 
of  urine,  506 
Chenzinskv's  solution,  603 
Chest,  alaf,  364 

alterations  in  the  shape  of  the,  364 

bilateral  diminution  in  the  size  of  the, 
366 
enlargement  of  the,  366 

bulgings  or  depressions  in,  369 

inspection  of  the  normal,  362 

ptervgoid,  364 

rachitic,  365 

unilateral  alterations  in  the  size  of  the, 
367 
decrease  in  size  of,  369 
Cheyne-Stokes  respiration,  132 
Chicken-pox.     ( See  Varicella. ) 
Child liooil,  affections  of,  19 
Chilliness,  778 

Chloral  hydrate  jwisoning,  coma  in,  834 
Chlorides,  diminished  elimination  of,  542 

in  the  urine,  542 

increased  elimination  of,  542 

tests  for,  542 
Chlorosis,  620 
Chola»mic  coma,  835 
Cholecvstitis,  acute  infectious,  298 
Cholelithiasis,  299^ 
Cholera  asiatica,  271 

infantum,  263 

morbus,  264 

a  cause  of  abdominal  pain,  253 
Chorea,  749 


Chorea,  electrical,  752 
Huntington's,  750 
hysterical,  751 

in  internal  inflammation,  751 
major,  752 
senile,  751 
Choreic  movements,  749 

of  cerebro-spinal  disease,  753 
of  the  soft  palate,  107 
reflex,  753 
Chromidrosis,  85 

Chronic  articular  rheumatism,  665 
bronchitis,  411 
catarrhal  conjunctivitis,  882 
dyspepsia,  227 
laryngitis,  357 
otitis  media,  922 
pharyngitis,  177 
diffuse  or  tubal  nephritis,  575 
entero-colitis,  263 
gastric  catarrh,  227 

pain  in,  224 
gout,  667 
interstitial  nephritis,  576 

pancreatitis,  310 
myocarditis,  495 
parenchymatous  nephritis,  575 
pharyngeal  tuberculosis,  177 
poliomyelitis  anterior,  718 
subglottic  laryn^tis,  357 
suppurative  otitis  media,  924 
ulcerative  tuberculosis,  404 
Chvostek's  sign,  698 
Chvlous  ascites,  654 
Chyluria,  528 

Cicatricial  stenosis  of  the  intestines,  246 
Circulation,  anaesthesia  of  defective,  775 
Circulatory  disturbance,  albuminuria  from, 
511 
headaches,  795 
Circumflex  nerve,  paralysis  of  the,  730 
Circumscribed  enlargement  of  the  abdomen, 
237 
enlargements  of  the  liver,  293 
Cirrhosis  of  the  liver,  284 
hypertrophic,  291 
Claudication,  intermittent,  813 
Claw-hand,  the,  672 
Clay-colored  stools,  257 
Climate  in  etiology  of  obesity,  634 
Clubbed  fingers,  672 
Coagulation,   determination  of  the  time  of, 

594 
Coagulometer,  Wright's,  594 
Coated  tongue,  156 
Coating  of  the  tongue,  155 
Coffee,  a  cause  of  constipation,  243 
Cogwheel  respiration,  3o7 
Cold  air,  influence  of,  on  frequency  of  respi- 
ration, 122 
Coldness,  779 
Colic,  248,  252 
gall-stone,  254 
renal,  255 
Colon,  dilatation  of  the,  267 

test-lavage  of  the,  241 
Color-index  of  the  blood,  593 

of  chest,  head,  neck  and  arms,  altera- 
tions in,  in  heart  diseases,  433 
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Color  of  expectoration,  420 

of  the  eyelids,  alterations  of,  877 

of  the  fteces,  256 

of  the  lips,  134 

of  the  mucous  membrane  of  the  mouth, 
136 

of  the  mucous  membrane  of  the  pharjnz, 
163 

of  the  skin,  P8l 

of  the  tongue,  152 

of  the  urine,  502 
Coma,  alcoholic,  833 

and  allied  states,  830 

choliemic,  835 

diabetic,  834 

from  cerebral  malnutrition,  836 

from  exhaustion,  836 

hysterical,  837 

in  acute  yellow  atrophy  of  the   liver, 
836 

in  cerebral  abscess,  832 

in  cerebral  embolism,  832 

in  cerebral  haemorrhage,  831 

in  cerebral  meningitis,  832 

in  cerebral  traumatism,  831 

in  cerebral  tumor,  832 

in  chloral  hydrate  poisoning,  834 

in  epilepsy,  833 

in  gas-poisoning,  834 

in  general  paralysis  of  the  insane,  833 

in  opium-poisoning,  833 

in  sunstroke,  834 

in  svncope,  837 

in  tiie  acute  infectious  diseases,  836 

malarial,  835 

syphilitic,  835 

nraemic.  834 
Combined  palpation  of  the  liver,  280 
Complications  of  purulent  ear  disease,  924 
Condition  of  the  arterial  walls,  104 
Congenital  affections,  18 
Congestion  of  the  kidneys,  573 

fiulmonary,  390 
Congestive  headaclies,  795 
Conical  cornea,  886 
Conjugated  deviation  of  the  head  and  eyes, 

9U0 
Conjunctiva,  879 

diseases  of  the,  882 
Conjunctival  discharges,  880 

injection,  880 
Conjunctivitis,  clironic  catarrhal,  882 

croupous,  880 

diphtheritic,  881,  883 

follicular,  883 

granular,  884 

phlyctenular,  88*2 

purulent,  <SS.S 

simple  catarrhal,  882 
Consistence  of  the  fjeces,  256 

of  the  liver,  281 
Constancy  of  cough,  418 
Constipation,  242 

a  cause  of  (liarrh<pa,  251 

constitutional  c^iuses  of,  242 

dehydration  of  the  body  a  cause  of,  244 

dietetic  causes  of,  244 

excessive  use  of  alcohol,  tobacco,  coffee, 
etc.,  a  cause  of,  243 


Constipation,  fevers  a  cause  of,  244 

frequent  use  of  purgatives  a  cause  of,  243 
heart  disease  a  cause  of,  244 
indigestion  a  cause  of,  244 
irregularity  of  going  to  stool  a  cause  of, 

local  causes  of,  244 
I  local  conditions  of  the  anus  a  cause  of, 

I  247 

painful  abdominal  walls  a  cause  of,  247 
pelvic  pain  a  cau«e  of,  248 
I  sedentary  habits  a  cause  of,  243 

sluggishness  of  function  a  cause  of,  243 
I  symptoms  attendant  upon,  248 

weakness  of  the  abdominal  walls  a  cause 
of,  247 
of  the  intestinal  walls  a  cause  of, 
i  248 

Constitutional  causes  of  constipation,  242 
Continued  fevers,  the,  35 
!  Contour  of  the  chest  over  the  heart,  439 
\  Contracted  kidney,  576 

Contraction,  front-tap,  698 
I  Westphal's  paradoxical,  698 

Contractures,  762,  767 
Convalescence,  bradycardia  during,  94 
I  Convulsions,  735 
I  epileptic  form  of,  735 

j  from  organic  disease  of  the  brain,  737 

from  various  toxsemia,  738 
hysteroid,  738 

influence  of,  on  pulse  frequency,  90 
reflex,  737 
tetanic,  740 
unemic,  738 
Convulsive  tic,  746 

tremor,  762 
Cor  bovinum,  471 
Cord,  tumors  of  the,  723 
I  Corditis  tuberosa,  357 
Cornea,  885 

conical,  886 
deformities  of  the,  886 
loss  of  transparency  of  the,  885 
opacities  of  the,  885 
staphyloma  of  the,  887 
tumors  of  the,  887 
ulcerations  of  the,  886 
Corpora  amylacea  in  the  sputum,  426 
quadrigemina,  lesions  of  the,  858 
striata,  lesions  of  the,  859 
Corpus  callosum,  lesions  of  the,  860 
Corvza  of  infantile  svphilis,  320 
Cough,  416 

constant,  418 
dry,  417 
laryngeal,  353 
moist,  417 
nasal,  333 
nervous,  417,  745 
of  aneurysm,  418 
of  heart  disease,  418 
of  mediastinal  disease,  419 
'  of  oesophageal  disease,  419 

paroxysmal,  418 
reflex,  417 
whooping-,  418,  430 
Coughing,  accidents  in,  419 
Cracked-pot  resonance,  380 
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Cracked-sound,  379 
Cracked  voice,  362 
Creatin  in  the  urine,  538 
Creatinin  in  the  urine,  538 
Cremaster  reflex,  694 
Crepitant  r&les,  389 
Cretinism,  646 
Crises,  pain  in  gai«tric,  223 
Cross-legged  progression,  691 
Croup,  membranous,  358 
Croupous  conjunctivitis,  880,  883 

pneumonia,  48,  393 

displacement  of  the  liver  from,  288 
Cms  cerebri,  lesions  of  the,  862 
Crusts,  nasal,  324 
Currant-jelly  expectoration,  420 
Curette,  blunt  ring-,  917 
Cyanosed  pharynx,  163 

tongue,  157 
Cyanosis,  152 
Cyanotic  tongue,  152 
Cylindroids,  558 
Cystic  goitre,  679 

growths  of  the  tongue,  151 
Cystin  in  the  urine,  537 
Cystitis  a  cause  of  abdominal  pain,  255 
Cysts  of  the  kidneys,  581 

pancreatic,  31 1 
Cystomata  of  the  larynx,  347 

Dactylitis,  673 

syphilitic,  673 

tubercular,  673 
Dare*s  hfemoglobinometer,  588 
Dark-brown  sputum,  420 

yellow  to  brownish-red  urine,  503 
Deafness,  907 

senile,  925 
Debility,  sense  of,  782 
Deep  cardiac  dullness,  442 

-yellow  urine,  503 
Defecation,  painful,  259 
Defervescence,  34 
Deficient  respiration,  129 
Definition  of  rigors,  81 
Deformities  of  the  cornea,  8S6 

of  the  teeth,  147 
Deglutition,  diflicult,  188 

sounds,  195 
Dehydration  of  the  bodv  a  cause  of  constipa- 
tion, 244 
Delirium,  837 

acute,  84 1 

cordis,  97 

in  fevers,  838 

neuropathic,  H39 

of  inanition,  839 

of  typhoid  fever,  47 

toxa'Hiic,  8H8 

tremens,  841 
Dengue,  66 

fevers  of,  67 
Denuded  red  tongue,  157 
I>epressions  of  the  head,  648 
Dextrin  in  the  gastric  contents,  206 
Diabetes,  hereditability  of,  16 

mellitus,  582 
Diabetic  coma,  834 

headache,  797 


Diabetic  retinitis,  894 

ulceration  of  nasal  cavities,  317 
Diacetic  acid  in  the  urine,  520 
Diaceturia,  520 

test  for,  520 
Diagrams  used  for  recording  physical  signs, 

11,  12,  13 
Diaphragm,  paralysis  and  spasm  of  the,  127 

paralysis  of  the,  1 24 
Diarrhceaj  249 

as  a  vicarious  symptom,  250 

due  to  nervous  disturbances,  25,  250 

from  defective  hygiene,  250 

from  intestinal  irritation,  249 

from  intestinal  parasites,  250 

from  poisons,  2.M) 

in  typhoid  fever,  45 

nervous,  250 

symptomatic,  251 
Diastolic  murmur,  aortic,  469 
Diazo- reaction,  Ehrlich's,  532 

in  typhoid  fever,  45 
Dicrotism,  112 

■  Diet,  influence  of,  on  pulse  frequency,  88 
Dietetic  causes  of  constipation,  244 
Diflicult  deglutition,  188 

urination,  566 

■  Diffuse  enlargement  of  the  liver,  290 
I  otitis  externa,  921 

I   Digestive  disturbance,  albuminuria  of,  512 

leucocytosis,  612 

tract,  134 
Digital  neuralgia,  808 
Dilatation  of  the  colon,  267 

of  the  oesophagus,  186 

of  the  stomach,  229 
Dimensions  of  the  stomach,  189 
Dimethylamidoazobenzol  test  for  free  hydro- 
chloric acid,  202 
Diminished  cardiac  dullness,  448 

liver  dullness,  283 

vocal  resonance,  392 
Diminution  in  size  of  the  abdomen,  237 
Diphtheria,  180 

buccal,  140 
Diphtheritic  conjunctivitis,  881,  883 

enteritis,  261 
Diplegia,  689 
Diplophonia,  353 
Dippinj?  for  the  liver,  280 
Disseminated  sclerosis,  725 

of  the  brain  and  spinal  cord,  761 
Discharges,  aural,  912 

conjunctival,  880 

from  the  anus,  276 

from  the  oesophagus,  186 

nasal,  318 

on  the  laryngeal  mucous  membrane,  342 
Discolorations  of  the  skin,  681 
Displacement  of  the  heart,  449 
Displacements  of  the  apex-beat,  436 

of  the  liver,  281,  287 
I  of  the  spleen,  303 

renal,  569 
Disturbances  in  phonation,  351 

of  micturition,  563 

of  sensation,  767 
Disuse,  atrophy  of,  658 
•  Diverticula  of  the  oesophagus,  186 


l^iiodenum,  cancer  of  the,  2(5d 
Duration  of  percussion-soands,  378 
Dynamometer,  690 
Dysentery,  270 

a  cause  of  abdominal  pain,  254 
Dyspepsia,  acute  catarrhal,  225 

ntonic,  233 

chronic  catarrhal,  227 

coma  from,  836 

nervous,  235 
Dyspeptic  ulcers  of  the  tongue,  158 
Dysphagia,  172 

laryngeal,  350 
Dyspnoea,  131 

expiratory,  131 

inspiratory,  131 

laryngeal,  3S4 

obstnictive,  131 

ordinary,  131 

pharyngt»al,  172 
Dystrophy,  progressive    muscular,  heredita- 
bility of,  10 

Ear  disease,  complications  of  purulent,  924 
headaches  from,  800 
of  the  internal,  925 

instruments,  915 

objective  examination  of  the,  915 

pain  in  the  face  from  disorders  of  the, 
805 

specula,  915 

svmptoras  of  disease  of  the,  907 

the,  907 
Earache,  909,  923 

Eating,  influence  of,  on  frequency  of  respira- 
tion, 122 
Ecchynioses,  conjunctival,  881 
Eczematons  ulceraticms  of  nostrils,  317 
ElTusion,  pleurisy  with,  398 
Egophony,  392 
Ehrlich's  diazo-reaction,  532 

tri-acid  stain,  002 

tri-glycerin  mixture,  603 
Einhoru's  gastrograph,  208 

stomach  bucket,  li>9 
Elastic  fibres  in  the  sputum,  424 
Electrical  chorea,  7.') 2 
Electro-diagnosis,  818 
Elevations  including  tumors  of  the  pharvnx, 

171 
Emaciation,  (531 
Embolism,  cerebral,  708 
Emotional  jaundice,  Q^G 
Empliysoma,  413 


ijJnlargements,  atxlominal,  iib2 

about  the  neck,  678 

of  the  head,  643 

of  the  liver,  281 

circumscribed,  287 
diffuse,  287 
painful,  287 

of  the  muscles,  657 

of  the  parotid  glands,  680 

of  the  spleen,  304 

renal,  570 
Enteralgia,  252 
Enteritis,  259 

acute,  a  cause  of  abdominal  pain,  25 

acute  catarrhal,  260 

diphtheritic,  261 

of  children,  262 

phlegmonous,  260 

ulcerative,  261 
Entero-colitis,  acute,  263 

chronic,  263 
Enteroliths,  intestinal  obstruction  from, 
Enteroptosis  a  cause  of  abdominal  pain, 
Environment  as  a  disease-prodacini;  factoi 
Eosin  and  haematozylin  stain  for  blood-fi 

603 
Eosinate  of   methylene    blue    for    staii 

blood-films,  604 
Eosinophiles,  610 
Eosinophilic  myelocytes,  611 
Epigastric  pain.     (See  Pain,  Epigastric  ] 

reflex,  694 
Epilepsy,  735 

bradycardia  following,  94 

coma  in,  833 

hereditability  of,  17 

tremor  in,  758 
Epileptic  headaches,  800 

vertigo,  911 
Epileptiform  convulsions,  735 

in  hysteria,  736 
Episcleritis,  888 
Epistaxis,  320 

in  chronic  interstitial  nephritis,  821 

in  haemophilia,  321 

in  plethora,  321 

of  ^>uberty,  321 
Epithelial  casts,  557 
Epithelioma  of  the  eyelids,  877 
Epithelium,  caudate,  555 

flat,  555 

in  the  expectoration,  423 

in  the  urine,  554 

round,  554 
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Epulides,  146 

Erb*s  juvenile  muscular  atrophy,  662 

paralysis,  780 
Erector  spinse  reflex,  694 
Erosions  of  the  vocal  cords,  344 
Eructation,  232 
Eruption.     (See  Rash.) 

of  erysipelas,  60 
Eruptions  of  the  eyelids,  877 

on  the  lips,  135 
Erysipelas,  60 

Erythema  of  the  pharynx,  163 
Erythrodextrin  in  the  gastric  contents,  206 
Erythromelalgia,  813 
Esbach's  solution,  508 
Essential  headaches,  802 
Ethereal  sulphates  in  the  urine,  532 
Ethmoidal  sinus,  disease  of,  323 
Eustachian  catarrh,  922 

catheter,  916 
Ewald's  test-breakfast,  198 
Exaggerated  or  puerile  breathing,  386 
Examination  of  patients,  1 

of  the  ear,  objective,  915 

of  the  fauces,  pharynx  and  tonsils,  162 

of  the  gastric  contents,  196 

of  the  heart.  362 

of  the  larynx,  334 

of  the  liver,  278 

of  the  lungs,  362 

of  the  nasal  cavities,  313 

of  the  oesophagus,  182 

of  the  rectum,  273 

of  the  respiratory  organs,  physical,  362 

of  the  spleen,  302 

of  the  stomach,  190 

technique  of  ear,  917 
Excessive  breathing,  131 
Excitement,  effect  of  mental,  on  temperature, 
31 

influence  of,  on  pulse  frequency,  88 
Exercise,  effect  of,  on  temperature,  30 

influence  of,  on  frequency  of  respiration, 
121 
on  pulse  frequency,  88 
Exertion,   influence  of,   upon  cardiac  mur- 
murs, 459 
Exhaustion,  coma  from,  836 
Exophthalmic  goitre,  679,  758 
Exophthalmos,  897 
Exostosis  of  auditory  canal,  922 
Expectoration,  419 

black,  421 

bloody,  421 

erythrocytes  in  the,  422 

laryngeal,  353 

leucocytes  in  the,  423 

mucous,  419 

muco-purulent,  420 

odor  of,  420 

prune-juice,  420 

purulent,  420 

quantity  of,  420 

rust-colored,  420 

serous,  419 

transparent,  420 
Expiration,  prolonged,  387 
Expiratory  ayspnoea,  131 
Exposure  to  cold,  anaesthesia  from,  775 


Expression  method  of  withdrawing  gastric 

contents,  199 
External  appearance  of  the  nose,  312 
plantar  nerve,  paralysis  of  the,  734 
surface,  symptoms  relating  to  the,  631 
Extracellular  pigmented  forms  of  the  tertian 

parasite,  616 
Extremities,  alterations  in  the  shape  of  the, 

657 
Exudations  on  the  palate,  tonsils  and  phar- 
ynx, 169 
Eve,  the,  876 
Eyelids,  876 

eruptions  and  ulcerations  of  the,  877 
oedema  of  the,  638,  876 

Face,  movements  of  the,  650 
pains  involving  the,  803 
the,  649 
Facial  hemiatrophy,  652 
neuritis,  pain  from,  804 
paralysis,  peripheral,  650 
supranuclear,  650 
Faecal  impaction,  247 

a  cause  of  abdominal  pain,  254 
incontinence,  258 
odor  of  the  urine,  504 
vomiting,  217 
I  Faeces,  256 

chemical  reaction  of  the,  256 
color  of  the,  256 
j  consistence  of  the,  256 

dailv  quantity  of,  256 
!  hardened,  as  a  cause  of  diarrhoea,  250 

Faintness,  780 
j  Family  history,  importance  of,  in  history  of 
case,  15 
Fastigium,  the,  34 
I  Fat  in  the  urine,  529 
necrosis,  308 
Fatty  casts,  557 

degeneration  of  the  heart,  494 

of  the  liver,  292 
infiltration  of  the  heart,  494 
stools,  258 

in  relation  to  pancreatic  disease,  306 
Fauces.     (See  Pharynx. ) 

pharynx  and  tonsils,  162 
j  Febrile  albuminuria,  510 
I  jaundice,  acute,  685 

I  ulcerations  of  the  nasal  cavities,  post-, 

i  318 

Feeble  breathing,  130 

Feebleness  of  the  first  sound  of  the  heart, 
454 
of  the  pulmonic  second  sound,  455 
'  Feet,  oedema  of  the,  638 
I  pains  in  the,  815 

'  Fehling's  solution,  516 
I   Fermentation  test  for  sugar,  517 
!   Ferrocyanide  test  for  albumin,  508 
1  Fever,  31 

diagnostic  value  of,  31 

glandular,  80 

nature  of,  32 

of  acute  peritonitis,  79 

of  appendicitis,  80 

of  cholera  infantum,  79 

of  erysipelas,  60 
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Fever  of  tuberculosis,  61 

scarlet,  50 

simple  continued,  38 

symptoms  associated  with,  37 

the  clinical  study  of,  34 

thermic,  80 

typhoid,  40 

typhus,  39 
Fevers,  a  cause  of  constipation,  244 

classification  of,  according  to  their  tem- 
perature-curves, 35 

delirium  in,  838 

influence  of,  on  pulse-rate,  89 

of  rapid  onset,  36 

the  continued,  35 

the  intermittent,  36 

the  remittent,  35 
Fibrillary  twitchings  of  the  eyelids,  879 
Fibrinous  coagula  in  the  sputum,  425 
Fibro-caseous  tuberculosis,  404 
Fibroid  tuberculosis,  407 
Fibromata,  nasal,  328 

of  the  larynx,  347 
Fibrosis,  pulmonary,  409 
Fifth- nerve  palsy,  651 
Filaria  sanguinis  hominis,  618 
Fingers,  clubbed.  672 
First  sound  of  tne  heart,  feebleness  of  the, 

454 
Fissure  of  the  rectum,  276 
Fissures  and  furrows  of  the  tongue,  157 

of  the  lips,  135 

of  the  tongue,  carcinomatous,  158 
tubercular,  158 
Fixing  blood-films,  801 
Flagellate  forms  of  the  tertian  parasite,  616 
Flat  epithelium,  555 
Flatulence,  211 
Fleischl  hsemometer,  586 
Flint  murmur,  469 
Floating  kidney,  569 

liver,  289 
Fluoroscopy,  928,  929 
Follicular  conjunctivitis,  883 

pharyngitis,  178 

tonsillitis,  acute,  179 
Fontanelles  and  sutures  in  early  childhood, 

648 
Food  and  drink  in  etiology  of  obesity,  634 

effect  of,  on  temperature,  30 

vomiting  of,  214 
Force  of  iipex-beat,  alterations  in,  435 

of  pulse,  104 
Forceps,  angular  ear,  917 
Foreign  bodies  in  the  auditory  canal,  921 
in  the  stools,  257 
of  the  larynx,  347 
Formication,  781 
Fotherifiirs  neuralgia,  804 
Foul  discharge  from  the  ear,  913 
Fremitus,  friction,  375 

the  bronchial,  374 

vocal,  374 
Frequency  of  micturition,  increased,  564 
Frequent  use  of  purgatives  a  cause  of  con- 
stipation, 243 
Friction  fremitus,  375 

over  the  liver,  282 

murmurs,  390 


,   Friction  murmurs  of  the  stomach,  196 
j  sounds,  pericardial,  455 

Friedreich's  ataxia,  726 
,  hereditability  of.  16 

Front-tap  contraction,  698 
Frontal  lobes,  lesion  of  the,  852 

sinus,  disease  of,  323 
Fullness,  781 
'   Functional  spasm,  748 

aortic  systolic  murmurs,  475 
disturbances  interfering  with  respiration, 

124 
nerve-lesions,  rigidity  from,  766 
Fundus  oculi,  901 
Funnel-breast,  366,  370 
Furred  and  shaggy  tongue.  157 
I  Furrowing  of  the  teeth,  148 
Furunculosis  of  auditory  canal,  922 

Gait  of  ataxia,  692 

of  cerebellar  disease,  693 
of  hemiplegia,  691 
of  paraplegia,  691 
waddling,  692 
Gall-bladder  and  gall-ducts,  diseases  of  the, 
298 
palpation  of  the,  282 
;  Gall-stone  colic,  264 
Gall-stones  as  a  cause  of  epigastric   pain, 
221 
,  intestinal  obstruction  from,  247 

I  Galloping  consumption,  403 
Gungrene,  pulmonary,  400 
Gangrenous  odor  of  the  urine,  504 
pharyngitis,  176 
stomatitis,  144 
I  Gas-poisoning,  coma  in,  834 
Gastralgia,  234 

epigastric  pain  in,  222 
Gastrectasia,  229 
Gastric  cancer,  pain  in,  223 
catarrh,  acute,  226 

chronic,  227 
contents,  chemical  reaction  of  the,  201 
determination  of  free  hydrochloric 
acid  in  the,  202 
I  examination  of  the,  196 

microscopic  examination  of  the,  210 
quantity  of,  201 

to  determine  the  total  acidity  of  the, 
I  201 

'  to  withdraw  the,  198 

crises,  pain  in,  223 
headaches,  798 
i  idiosyncrasies,  234 

tympany,  diminution  of  the  area  of,  194 
increase  of  the  area  of,  195 
'  ulcer,  228 

<  pain  in,  223 

Gastritis,  acute  catarrhal,  225 
and  toxic,  pain  in,  222 
'  acute  toxic,  226 

glandularis  chronica,  227 
phlegmonosa  purulenta,  227 
phlegmonous,  227 
I  Gastro-intestinal  headache,  800 
Gastrograph,  Einhom*8,  208 
Gastroptosis,  230 
'  General  hypersesthesia,  777 


INDEX. 


959 


General  paralysis  of  the  insane,  coma  in,  833 

tremor  in,  758 
Qerlier's  disease,  912 
Gingivitis,  145 
Girdle  sensation,  781 
Glandular  abscesses  in  scarlatina,  53 

fever,  80 
Glaucoma,  791 
Globulinuria,  512 
Glossitis,  150 

Glosso-labio-laryngeal  paralysis,  660 
Gluteal  reflex,  694 
Glycosuria,  515 

pancreatic,  309 

tests  for,  515 
Gmelin*s  test  for  bile-pigments,  531 
Goitre,  cystic,  679 

exophthalmic,  679 

parenchymatous,  678 
Gonococci,  562 
Gonorrh<£al  arthritis,  669 

ophthalmia,  883 

rheumatism,  669 
Gout,  666 

chronic,  667 

hereditability  of,  18 

leg-pains,  from,  814 

of  the  stomach,  224 

retrocedent,  667 
Gouty  kidney,  576 

pains,  787 

pharyngitis,  acute,  174 

phlebitis,  117 
Gower  s  fluid,  597 

hiemometer,  588 
Graefe*s  sign,  878 
Granular  conjunctivitis,  884 

degeneration  of  the  red  corpuscles,  608 

kidney,  576 
Granulations,  conjunctival,  881 
Graves's  disease,  679 
Greenish  sputum,  420 
Grinding  of  the  teeth,  149 
Groin  as  a  site  for  the  taking  of  temperatures, 

28  ^ 
Growing  pains,  815 
Gummata  of  the  tongue,  151 
Gums,  145 

receding,  145 

scorbutic,  145 
Giinzburg's  reagent,  202 
(rurgling  sounds,  196 

Habit-spasm,  743 
Habits,  relation  of,  to  diagnosis,  22 
lltvmatemesis,  215 
Haeraatocytometer,  595 
HiFmatohidrosis,  85 
n»niatop<»rphyrinuria,  530 
lltrniaturia,  524 

diseases  pnxlucing,  525 

tests  for,  525 
Haemoglobin,  estimation  of  the  percentage  of, 

5S<» 
HH.'niogIobiniemia,  594 
Hiemoglobinometer,  Dare's,  588 
Hiemoglobinuria,  527 
llsemometer,  Gowers',  588 

the  Fleischl,  586 


Hsmopericardium,  485 
Hsmophilia,  626,  670 

epistaxis  in,  321 
Hsemoptvsis,  421 
Hicmorrhage,  cerebral,  704 

from  the  larynx,  353 

from  the  oesophagus,  186 

intestinal,  251 

in  typhoid  fever,  45 

into  the  pancreas,  310 

intracerebral,  705,  706 

intracranial,  705 

meningeal,  704,  705 
Hsemorrhagic  encephalitis,  acute,  713 

erosions  of  the  larynx,  343 

infarcts  of  kidney,  571 

leucocytosis,  post-,  613 

pancreatitis,  acute,  310 
Hfemothorax,  409 
Hahnemann  Hospital,  record-forms  used  at 

the,  4,  5 
Haines's  test  for  sugar,  517 
Hand,  claw-,  672 

of  paralvsis  agitans,  672 

the,  671' 

the  Hippocratic,  672 
Hands,  pain  in  the,  809 
Harrison's  sulcus,  365 
Hav  fever,  319 
Hayem's  fluid,  596 
Head,  alterations  in  the  shape  of  the,  643 

asymmetry  of  the,  647 

depressions  of  the,  648 

mirror,  the,  334 

svphilitic  enlargement  of  the,  646 
Headache,  789 

diabetic,  797 

from  organic  brain  disease,  792 

in  variola,  57 

rheumatic,  797 
Headaches,  anaemic,  795 

circulatory,  795 

congestive,  795 

epileptic,  800 

essential,  802 

from  aural  disease,  800 

from  a  topographical  standpoint,  802 

gastric,  798 

gastro*intestinal,  800 

hysterical,  801 

malarial,  797 

nasal  and  naso-pharyngeal,  799 

neurasthenic,  801 

neuropathic,  800 

ocular,  798 

reflex,  798 

svphilitic,  797 

toxic,  798 

toxiemic,  795 

nnemic,  795 
Hearing,  impairment  of  the,  907 

Rinne's  test,  914 

te»t8  for,  913 

Weber's  test,  914 
Heart,  auscultation  of  the,  449 

contour  of  the  chest  over  the,  439 

decrease  in  the  siie  of  the,  448 

disease,  a  cause  of  constipation,  244 
cough  of,  418 
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Heart  disease,  effect  of  organic,  on  pulse  fre- 
quency, 92 
hereditability  of,  17 
tongue  in  chronic,  151 

diseases  interfering  with  respiration,  126 
pain  in,  481 
sudden  death  in,  487 

displacement  of  the,  449 

fatly  defeneration  of  the,  494 

fatty  inhltration  of  the,  494 

feebleness  of  the  first  sound  of  the,  454 

-hurry,  91 

irritable,  90 

palpation  in  examination  of  the,  432 

sounds,  abnormal,  455 

alterations  in  intensity  of,  453 
normal,  451 

the,  432 
Heat,  781 

and  acid  test  for  albuminuria,  507 

effect  of  atmospheric,  on  temperature,  30 

exhaustion,  80 
Heintz's  test  for  uric  acid,  535 
Heller*s  test  for  albuminuria,  508,  525 
Hemeralopia,  896 
Hemianaesthesia,  770 

alternate,  771 
Hemiatrophy,  facial,  652 
Hemicrania,  801 
Hemiglossitis,  150 
Heminypenesthesia,  777 
Hemiparaplegia,  689 
Hemiplegia,  702 

alternate,  689 

complete,  702 

gait  of,  691 
Hemmeter's  double  test-meal,  198 

method  for  determining  the  motor  power 
of  the  stomach,  210 
Henoch's  disease,  630 

purpura,  630 
Hepoptosis,  289 
Hereditary  chorea,  750 

spastic  paraplegia,  728 
Heredity  in  diagnosis,  15 

in  relation  to  obesity,  634 
Hernia  a  cause  of  abdominal  pain,  253 

vomiting  attending  incarcerated,  219 
Herpes  cornea?,  887 

of  the  pharynx,  172,  175 
Herpetic  pharyngitis,  175 

tonsillitis,  acute,  180 

ulcer  of  the  cornea,  886 

ulcerations  of  nostrils,  317 
Heteroxanthin  in  the  urine,  536 
Hiccoughing,  133 

High  arterial  tension,  sphygmographic  evi- 
dence of,  112 
Ilippocnttic  hand,  the,  672 
llippus,  839 

Hippuric  acid  in  the  urine,  538 
History  of  preceding  diseiwes  in  diagnosis, 

23 
Hodgkin's  disease,  076 

Hopkins's  method  for  testing  uric  acid,  535 
Hydatid  thrill,  282 
Hydatids  of  tlie  kidneys,  582 
Hydroa,  135 
Hydroceplialus,  644 


Hydrochloric  acid,  determination  of  free,  in 
the  gastric  contents,  202 
significance  of  alterations  in  the  se- 
cretion of,  204 
Hydronephrosis,  571,  680 
Hydrophobia,  168 
Hydrorrhoea,  nasal,  319 
Hydrothorax,  409 
Hypenemia  of  the  larynx,  passive,  342 

of  the  liver,  290 
Hypenesthesia,  777 

of  the  larynx,  350 

of  the  pharynx,  173 

of  the  stomach,  234 

retinal,  896 
Hyperesthesias,  778 
Hyperchlorhydria,  231 

pain  in,  223 
Hyperidrosis,  84 

general,  84 

local,  84 
Hyperkineses,  734 
Hyperkinesis  ventriculi,  232 
Hyperosmia,  330 

Hyperostoses  of  auditory  canal,  922 
Hyper-resonance,  380 
Hypertrophic  rhinitis,  325 
Hypochondriasis  a  cause  of  bradycardia,  93 

hereditability  of,  17 
Hypoleucocytosis,  613 
Hypostatic  pneumonia,  399 

pulmonary  congestion,  399 
Hypoxanthin  m  the  urine,  537 
Hysteria,  epileptiform  convulsions  in,  736 

hereditability  of,  17 

hyperspsthesia  of,  778 

intiuence  of  on  respiration,  124 

tetanic  convulsions  in,  741 
Hysterical  amblyopia,  895 

breathing,  133 

chorea,  751 

coma,  837 

cough,  745 

headaches,  801 

pains,  786 

ptosis,  879 

spasm  of  the  pharynx,  169 

spasms,  743 

tremor,  756 

vertigo,  911 
Huntington's  chorea,  750 
Hutchinson  teeth,  148 
Hysteroid  convulsions,  738 

Icterus.  (See  Jaundice.) 
Idiosyncrasies,  gastric,  234 
Inanition,  delirium  of,  839 
Incontinence  of  faeces,  258 

of  the  pylorus,  232 

of  urine,  606 
Increased  vocal  resonance,  392 
Indican,  tests  for,  533 
Indicanuria,  533 

Indigestion,  a  cause  of  constipation,  244 
Ineffectual  breathing,  130 
Infancy,  affections  of,  18 

leucocytosis  of,  612 
Infectious  diseases,  coma  in,  836 

vomiting  attending  the,  218 
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Inflation  of  intestines  with  gas,  241 
Inflammations,  intracranial,  711 
Inflammatory  leucocytosis,  612 
rheumatism,  acute,  664 
swelling,  639 
Influenza,  bacillus  of,  429 
Influeuzal  neuritis,  post-.  774 
Injection,  conjunctival,  880 

pericorneal,  885 
Insolation,  80 

Inspection  in  examination  of  disease  of  kid- 
neys, 569 
of  the  heart,  432 
of  the  intestines,  235 
of  the  liver,  278 
of  the  respiratory  orgaus,  362 
of  the  spleen,  302 
of  the  oesophagus,  187 
of  the  stomach,  190 
Inspiratory  dyspnwa,  131 
Insufficiencies  of  the  ocular  muscles,  903 
Intensity  of  percussion-sounds,  378 
Intermittent  claudication,  813 
fever,  36 
pulse,  96 
pyuria,  522 
Internal  ear,  disease  of  the,  925 
Interrupted  respiration,  387 
Interstitial  keratitis,  888 
nephritis,  chronic,  576 
pancreatitis,  chronic,  310 
pneumonia,  409 
Intestinal  cancer  a  cause  of  abdominal  pain, 
253 
haemorrhage,  251 

in  typhoid  fever,  45 
indigestion,  acute,  262 

a  cause  of  abdominal  pain,  252 
inflammation  from  constipation,  248 
irritation,  diarrhoea  from,  249 
neuroses,  268  1 

obstruction,  245  | 

a  cause  of  abdominal  pain,  254 
perforation  a  cause  of  abdominal  pain, 
254 
in  typhoid  fever,  46  1 

tumors,  265  1 

Intestines,  auscultation  of  the,  241 
cicatricial  stenosis  of  the,  246 
constitution  of  special  portions  of  the,   \ 

under  palpation,  239 
inflation  of,  with  gas,  241 
strangulation  of  the,  246 
the,  235 
Intracellular  hyaline  forms  of   the   tertian 
parasite,  615 
pigmented  forms  of  the  tertian  parasite, 
616 
Intracerebral  haemorrhage,  705,  706 
Intracranial  haemorrhage,  705 
Intrathoracic  lesions,  arm-pains  from,  806 
Iodine  test  for  bile-pigments,  531 
Iris,  the,  888 

Irregularity  in  going  to  stool  a  cause  of  con- 
stipation, 243 
of  the  teeth,  148 
Irritable  heart,  90 
Irritability,  frequency  of,  564 
of  bladder,  simple,  563 
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Iritis,  888 
Isochvmia.  230 
ItchiiQg,  781 

Jai'ndice,  683 

acute  febrile,  685 

bradycardia  during,  94 

caUrrhal,  684 

emotional,  686 
Jaw-jerk,  698 

Jejunum,  cancer  of  the,  266 
Joint-lesions,  664 

rigidity  from,  767 
Joints  of  rachitic,  enlarged,  671 

special  sensibility  of,  770 

syphilitic  disease  of,  670 

tuberculosis  of,  670 

Keratitis  bullosa,  887 

interstitial,  888 

scrofulous,  887 
Kerato-conus,  886 
Kemig's  sign,  764 
Kidney,  abscess  of  the,  571 

amyloid,  578 

contracted,  576 

floating,  569 

granular,  576 

gouty,  576 

naemorrhagic  infarcts  of,  57 1 

lardaceous,  578 

lan;e  white,  575 

malignant  tumors  of,  571 
Kidneys,  congestion  of  the,  573 

cyst**  of  the,  581 

hydatids  of  the,  582 

inspection  in  examination  of  the,  569 

malignant  disease  of  the,  582 

neuralgia  of  the,  573 

percussion  in  the  examination  of  the,  571 

position  of  the,  568 

the,  568 
Knee-ierk,  695 
Koplik's  spots,  138 
Kyphosis,  656 

Lacerations  of  cerebral  substance,  704 
Lactic  acid,  Kelling's  test  for,  205 

presence  or  absence  of   in  gastric 

contents,  204 
significance  of  the  presence  of  in  the 
gastric  contents,  205 
I^gopbthalmos,  878 
Landouzy-Dejerine  type  of  muscular  atrophy, 

662 
Landry's  paralysis,  720 
Language,  lesions  of  the  zone  of,  854 
lardaceous  kidney,  578 
Large  moist  hkles,  390 

mononuclear  leucocytes,  610 
white  kidney,  575 
Laryngeal  cough,  353 

disease,  constitutional  symptoms  of,  356 

pain  in,  349 
examination,  method  in,  335 
image,  339 
leprosy,  345 
lupus,  359 
mirrors,  335 
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Laryngeal  mucous  membrane,  discharges  on 
the,  342 

perichondritis,  360 

probe,  335  ' 

syphilis,  360  | 

tuberculosis,  359 
Laryngitis,  acute  catarrhal,  356 

acute  phlegmonous,  358  > 

chronic  catarrhal,  357 

chronic  subglottic,  357  . 

membranous,  358 

sicca,  357 

tubercular,  359 
Laryngoscopic  technique,  errors  in,  337 
Larynx,  absc^ess  of  the,  316 

abrasions  of  the,  343 

anaesthesia  of  the,  350  ' 

autoscopy  of  the,  338 

benign  growths  of  the,  360  * 

changes  in  the  color  of  the  mucous  mem-   ! 
brane  of  the,  342 

foreign  bodies  in  the,  347 

hsemorrhagic  erosions  of  the,  343  ' 

hypenesthesia  of  the,  350  , 

malformations  of  the,  317 

malignant  growths  of  the,  360  ' 

oedema  of  the,  346,  358  j 

panesthesin^  of  the,  350  j 

passive  hypenemia  of  the,  342  , 

the.  334 

tumefactions  of  the,  343  I 

tumors  of  the,  346 

ulcerations  of  the,  343 
Lateral  sinus,  thrombosis  of  the,  710 
Latero-pharyngeal  abscess,  164 
Lavage  of  the  colon,  test,  241 
Lead-poisoning  a  cause  of  abdominal  pain, 

252  ; 

albuminuria  of,  512 
gums  in,  145 
Leg-pains  from  gout,  814 

from  intra-abdominal  lesions,  811 
from  leucocythiemia,  813 
from  local  nerve  lesions,  811 
from  osteomyelitis,  815 
from  periostitis,  815 
from  rachitis,  812 
from  rheumatism,  814 
from  scorbutus,  812 
from  spinal-cord  lesions,  811 
Leprosy,  776 

laryngeal,  345 
Leprous  ulcenition  of  the  nasal  cavities,  318 
Leucin  and  tyrosin  in  the  urine,  537 
l>eucocytes,  0()9 
basophilir,  <U1 
conn  tint?  the,  589 
in  the  sputum,  423 
large  mononuclear,  610 
number  of,  611 
polymorphonuclear,  610 
small  iiuinonuck'ar,  M09 
transition  forms,  610 
Leu(!Ocyth}emia,  613,  62*2 

leg-})ains  from,  81:^ 
Leucocvtosis,  digestive,  612 
inllainmatory,  612 
of  infancy,  ()12 
of  nuili«Miant  disease,  iW^ 


Leucocytosis  of  pregnancy,  612 

pathological,  612 

physiological,  611 

post-hsemorrhag^c,  613 

toxic,  613 
Leucopenia,  613 

pathological,  614 

physiological,  614 
Leukaemia,  613,  622 

anaemia  infantum  pseudo-,  625 
Leukiemic  retinitis,  895 
Linear  cicatrices  of  the  lips,  135 
Linguinal  tonsil,  abscess  of  the,  160 
and  its  lesions,  160 
catarrhal  inflammation  of  the,  160 
varicose  veins  of  the,  160 
Linked  beats,  97 

Lips,  abnormalities  in  size  and  shape  of  the, 
135 

color  of  the,  134 

eruptions  on  the,  135 

movements  of  the,  134 
Lipuri,  529 

Lithiemic  headache,  796 
Litten's  diaphragmatic  shadow,  373 
Liver,  abscess  of  the,  294 

acute  yellow  atrophy  of  the,  285 

amyloid  degeneration  of  the,  292 

auscultation  in  the  examination  of  the, 
296 

carcinoma  of  the,  293 

circumscribed  enlargements  of  the,  293 

cirrhosis  of  the,  284 

combined  palpation  of  the,  280 

consistence  of  the,  281 

diffuse  enlargements  of  the,  291 

dipping  for  the,  280 

disease,  tongue  in,  151 

displacements  of  the,  281 

dullness,  diminished,  283 
normal  outlines  of,  283 

enlargements  of  the  painful,  287 

fattv  degeneration  of  the,  292 

floating,  289 

friction  fremitus  over  the,  282 

hypera^mia  of  the,  290 

hypertrophic  cirrhosis  of  the,  291 

inspection  in  the  examination  of  the,  278 

methods  of  examining  the,  278 

mobility  of  the,  during  respiration,  281 

pain  in  diseases  of  the,  297 

palpation  in  the  examination  of  the,  279 

percussion  in  the  examination  of  the,  282 

surface,  character  of  the,  281 

the,  278 

the  situation  of  the,  278 

tumors  of  the,  289 
Lobar  pneumonia,  893 
Local  causes  of  constipation,  244 

hypenesthesia,  777 

spasms,  742 
Locality,  sense  of,  770 

Localization  of  lesions  of  the  spinal  cord,  868 
Ix)comotor  ataxia,  720 

arm-pains  in,  807 
Low  arterial  tension,  103 

sphygraographic  evidence  of,  113 
Lower  extremities,  paralyses  of  the,  732 
Lumbar  puncture,  7y4 
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Lung  diseases,  yomiting  attending,  219 

tumors  of  the,  408 
Lunes,  abscess  of  the,  400 

brown  induration  of  the,  410 
conditions  of  the,  interfering  with  res- 
piration, 129 
Gpdema  of  the,  40^ 
Lupoid  ulcerations  of  the  larynx,  344 

of  the  nasal  cavities,  318 
Lupus,  laryngeal,  359 
Lymphatic  glands,  distribution  of,  675 
enlargements  of  the,  674 

Macrocyth^mia,  607 
Macroglossia,  151 
Maddox  prism,  903 
Malaria,  chronic,  66 
Malarial  coma,  835 

fevers,  62 

headaches,  797 

(edema,  639 

parasite,  614 

Malformations  of  the  larynx,  347 

Malignant  disease,  leucocytosis  of,  613 

of  the  kidneys,  582 

of  the  pharynx,  171 

of  the  vertebrae.  722 

growths  of  the  larynx,  347,  360 

tumors  of  the  kidney,  571 
Maltose  in  the  gastric  contents,  206 
Mania,  acute,  840 
Marantic  thrombosis,  711 
Marginal  ulcer  of  the  cornea,  886 
Marie's  tyj)e  of  muscular  atrophy,  662 
Mast  cells,  611 
Mastication,    paralvsis  of    the    muscles    of, 

651 
Maxillary  sinus,  disease  of,  322 
Measles,  53 

catarrhal  symptoms  of,  55 

difTerent-ation  of,  from  variola,  58 

eruption  of,  55 

month  in,  137 

pharynx  in,  163 

temperature-curve  of,  53,  54 
Measurements  of  the  cesophagus,  182 
Median  nerve,  paralysis  of  the,  731 
Mediastinal  disense,  cough  of,  419 

tumors,  arm-pains  from,  806 
Mci^aloblasts,  606 
Melocytes,  neutrophilic,  611 
Membrana  tympani,  abnormalities  of,  920 
Membranes  in  the  pharynx,  false,  169 
Membranous  croup,  35ii 

laryngitis,  libH 

rhinitis,  324 

stomatitis,  140 
Meningeal  haemorrhage,  704,  705 

in  infants,  706 
Meninges,  tumor-i  of  the,  723 
Meningitis,  705,  79.H 

a  cause  of  bradycardia,  93 

cervical  hyj)ertrophir,  722 

cervical  hypertrophic,  arm-pains  from, 
.^07 

of    the  cervical   cord,  arm-pains   from, 

rigidities  of,  764 
spasms  in,  743 


Mercurial  poisoning,  gums  in,  145 
tongue  in,  151 
stomatitis,  137 
Metallic  tinkling,  391 
Metamorphosing  breathing,  387 
Metatarsal  neuralgia,  816 
Meteorism,  237,  255 
Methiemoglobin  in  the  urine,  527 
Microblasts,  608 
MicrocephaJus,  647 
Micrococcus  urete,  561 
Microcythiemia,  significance  of,  607 
Micro-organisms  of  pneumonia,  428 
Microscopic  examination  of  the  gastric  con- 
tents, 210 
Micturition,  disturbances  of.  563 

increased  fre<]^uency  of,  564 
Middle  age,  affections  of,  20 
Migraine,  801 

Miliary  tuberculosis,  acute,  402 
Milky  color  of  the  urine,  503 
Mitral  area,  451 

first  sound,  feebleness  of  the,  454 
insufficiency,  460 
relative,  464 
murmurs,  459 

functional,  462 
presystolic  murmur,  465 
regurgitation,    pulmonary  murmur    of, 
479 
sphygmographic  evidence  of,  114 
steno>is,  466 

sphygmographic  evidence  of,  1 15 
systolic  murmur  from  stretching  of  the 
left    auriculo-ventricular    orifice, 
464 
murmurs,  460 
Mobility  of  the  liver  during  respiration.  281 
of  the  stomach,  significance  of  impaired, 
210 
Moist  cough,  417 
rales,  389 

large,  390 
Moisture  of  the  tongue,  degree  of,  153 
Mononsesthesia,  771 
Mononuclear  leucocytes,  large,  610 

small,  609 
Moore's  test  for  sugar  in  the  urine,  515 
Morbus  Werlhofii,  630 
Morning  ptosis,  879 
Morton's  neuralgia,  816 
Morvan's  disease,  808 
Motor  aphasia,  855 

apparatus  of  the  eye,  894 

area,  lesions  of  the,  852 

excitements,  734 

neuroses  of  the  stomach,  231 

power    of    the    stomach,     Hemmeter's 

method  for  determining  the,  210 
svmptoms,  clinical  studv  of,  688 
Mouth,  136 

as  a  site  for  taking  temperatures,  27 
shape  of  the,  142 
syphilitic  ulcerations  of  the,  138 
tumors  of  the,  142 
ulcerations  of  the,  138 
Movements  of  the  face,  650 
of  the  lips,  134 
of  the  tongue,  153 
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Mucinuriaf  514 

test  for,  514 
Muco-purulent  discharge,  nasal,  320 

expectoration,  42U 
Mucoid  discharge  from  the  ear,  913 
Mucous  expectoration,  419 

membrane  of  the  larynx,  changes  in  the 
color  of  the,  342 
of  the  mouth,  136 
of  the  nose,  316 

nasal,  319 

patches,  139 

rftles,  390 
Mucus  in  stools,  257 

in  the  pharynx,  169 

vomiting  of,  214 
Multiple  neuritis,  663 

anaesthesia  of,  772 
Mumps,  680 

Murezid  test  for  uric  acid,  535 
Murmur,  aortic  diastolic,  469 

aortic  systolic,  472 

mitral  presystolic,  465 

pulmonary  diastolic,  480 

tricuspid  systolic  murmur,  476 
Murmurs,  anaemic,  477 

aortic,  459 

cardiac,  457 

friction,  390 

mitral,  459 

systolic,  460 

of  displacements  of  the  heart,  480 

pulmonary,  transmission  of,  459 
systolic,  478 

pulsating  vesicular,  456 

tricuspid,  459 
Muscular  atrophy,  658 
progressive,  718 

disease,  rigidity  from,  766 

dystrophies,  661 

hypertrophy,  657 

sensibility,  770 

strain,  epigastric  pain  from,  222 
mitral  murmur  of,  464 
Muscles,  enlargements  of  the,  657 

inflammatory  swelling  of  the,  657 
Mycotic  stomatitis,  137,  143 
Myelitis,  acute,  726 
Myelocytes,  611 

eosinophilic,  611 
Myocarditis,  493 

acute,  495 

chronic,  495 

pain  in,  485 
Myoidema,  699 
Myxci^denia,  640 

a  cause  of  bradycardia,  93 

tongui'  in,  151 
Myxa-dematous  swelling,  639 

Narcolepsy,  836 

Nasal  cavities,  diabetic  ulcerations  of,  31,  317 
examination  of  the,  313 
neuro- paralytic  ulcerations  of,  317 
scorbutic  ulceration  of,  317 
sypliilitic  ulceration  of  the,  317 
tubercular  ulceration  of  the,  318 
ulcerations  of  the,  317 
varicose  ulcerations  of  the,  317 


Nasal  cough,  333 

crusts,  324 

discharges,  318 

diseases,  pain  in,  332 

fibromata,  328 

hydrorrhoea,  319 

muco-purulent  discharge,  320 

mucous,  319 

mucous  membrane,  316 

obstruction,  331 

purulent  discharge,  321 

septum,  abscess  of  the,  327 
perforations  of  the,  327 

tumors,  328 
Neck,  enlargements  about  the,  678 
Nephritis  a  cause  of  bradycardia,  94 

acute,  574 

acute  parenchymatous,  of  scarlatina,  52 

chronic  diffuse  or  tubal,  575 

chronic  interstitial,  576 

chronic  parenchymatous,  575 

epistaxis  in  chronic  interstitial,  321 
Nephrolithiasis,  580 

Nervous  atiections,  albuminuria  in  the  course 
of,  510 

anorexia,  234 

causes  interfering  with  respiration,  123 

chills,  82 

cough,  417, 745 

dyspepsia,  235 

symptoms  of  scarlet  fever,  51 
of  typhoid  fever,  46 

system,  688 

vomiting,  232 
Neuralgia,  cervico-brachial,  808 

digital,  808 

Fothergiirs,  804 

metatarsal,  816 

Morton's,  816 

of  the  abdominal  walls,  254 

of  the  anterior  crural  nerve,  812 

of  the  kidneys,  573 

pains  of,  783 

phrenic,  124 
Neuralgic  pain  in  the  epigastrium,  221 
Neurasthenic  headaches,  801 

vertigo,  911 
Neuritis,  728 

alcoholic,  774 

anpesthesia  of,  771 

arsenical,  774 

brachial,  808 

multiple,  663,  772 

pain  from  facial,  804 

pains  of,  783 

post-in 6 uenzal,  774 

post-typhoid,  774 
Neuro-cardiac  disease,  477,  480 

paralytic  ulcerations  of  nasal   cavities, 
317 
Neuropathic  delirium,  839 

headaches,  800 
Neuroses,  intestinal,  268 

occupation,  743 

of  the  stomach,  231 

sensory,  of  the  stomach,  233 

sensory,  visceral,  777 

sexual,  777 
Neurotic  vomiting,  745 
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Neusser's  stain,  C04 

Neutrophilic  myelocytes,  611 

Nictitating  spasm,  879 

Night  cough,  418 

Nigrities,  153 

Nitric-acid  te>t  for  albumin,  508 

Noma,  144 

Normal  chest,  ins|>ection  of  the,  362 

respiratory  sounds,  383 
Normoblasts,  008 

Nose  and  pharvnx,  headaches  from  disease 
of  the,  7*i»9 

bleeding  from,  320 

caseous  materials  from,  324 

external  appearance  of  the,  312 

8:iddle-,  31-2 

the,  312 
Nostrils,  eczema tous.  ulceration  of,  317 

herpetic  ulcerations  of,  317 
Nuclear  ophth:ilmoplegia,  712 

pharyngeal  paralysis,  168 
Nucleation  of  the  red  corpuscles,  608 
Numbness,  781 
Nyctalopia,  903 
Nystagmus,  899 

Obesity,  633 

age  as  a  cause  of,  634 

causes  of,  634 

heredity  as  a  cause  of,  634 

si>mnolence  in,  836 
Obstruction  of  the  air- passages,  127 

of  the  oesophagus,  organic,  184 
Obstructive  dyspnoea,  131 
Obturator  nerve,  paralysis  of  the,  733 
Occlusions,  vasoular,  707 
Occupation,  diseases  of,  21 

in  etiology  of  ol)esity,  634 

neuroses,  743 
Ocular  headaches,  798 

insufficiencies,  899 

paralyses,  894 

vertigo,  911 
Odor  of  expectoration,  420 

of  stools,  '257 

of  the  urine,  504 
< Edema,  angioneun)tic,  039 

diagnosis  of,  639 

hanl,  118 

malarial,  639 

of  the  eyelids,  876 

of  the  feet  from  constipation,  249 

of  the  larynx,  346,  358 

<»f  the  lungs,  400 

rheumatic.  639 

symptoms  and  clinical  relations  of,  637 
<I*^phageal  abscess,  185 

disease,  cough  of,  419 

obstruction  from  aortic  aneurysm,  185 
fri>m    disease    of    the    mediastinal 
glands,  186 

sound,  dangers  attending  use  of  the,  184 
<Ksophagismus,  744 
<  Esophagus,  182 

auscultation  of  the,  187 

cancer  of  the,  185 

dilatation  of  the.  186 

discharges  from  the,  186 

diverticula  of  the,  186 


CEsophagus,  haemorrhages  from  the,  186 
inspection  and  palpation  of  the,  187 
measurements  of  tue,  182 
organic  obstruction  of  the,  184 
pain  in  diseases  of  the,  188 
paralysis  of  the,  188 
Offensive  breath,  162 
Old  age,  affections  of,  20 
Olfactory  disorders,  328 
Oligocardia,  92 
Oliguria,  502 

Opacities  of  the  cornea,  885 
Ophthalmia,  gonorrh(eal,  883 

neonatorum,  8S3 
Ophthalmoplci^ia,  898 

nuclear,  712 
Opisthotonos,  747 
Opium  poisoning,  coma  in,  833 
Oppler-Iioas  bacillus,  211 
Oppression,  782 

Optic  chiasm,  lesions  of  the,  863 
nerve,  atrophy  of  the,  904 
neuritis,  9u3 
!  tract,  lesions  of  the,  863 

i  Orange  urine,  503 
Organic  disease  of    the  brain,   conyulsions 
from,  737 
headache,  792 
vertigo,  910 
I  Orthopnoea,  132 
I   Osteitis  deformans,  641 
!   Osteo-arthropathie    hypertropbiante    pneu- 

mique,  643 
,   Osteomvelitis,  leg-pains  from,  815 
'   Otalgia^  909 
Otitis  externa,  diffuse,  921 

media,  acute  catarrhal,  923 
I  acute  suppurative,  923 

chronic  catarrhal,  922 
chnmic  suppurative,  924 
of  scarlatina,  52 
Otorrhoea,  912 

Pachymeningitis  with  vertebral  caries,  723 
Pacini's  fluid,  596 
Pain,  783 

abdominal,  252 

as  a  symptom  of  thoracic  disease,  429 
epigastric,  acute  yellow  atrophy  of  the 
liver,  222 
affections  of  the  pancreas  as  a  cause 

of,  221 
aneurysm  of  the  aorta  as  a  cause  of, 

221 
caries  of  the  vertebne  as  a  cause  of, 

221 
from  muscular  strain,  222 
gall-stones  as  a  cause  of,  221 
in  acute  catarrhal  gastritis  222 
in  acute  toxic  gastritis,  222 
in  Addison's  disease,  222 
in  gastralgia,  222 
in  pericarditis,  222 
perittmitis  as  a  cause  of,  221 
from  accessory  sinus  disease,  805 
from  disorders  of  the  teeth,  803 
from  facial  neuritis,  804 
influence  of,  on  pulse  frequency,  89 
in  acute  aortitis,  482 


966 


INDEX. 


Pain  in  aneurysm  of  the  aorta,  483 
in  angina'  pectoris,  484 
in  atony  of  the  stomach,  223 
in  chronic  aortitis,  483 
in  corneal  disease,  887 
in  diseases  of  the  heart,  481 
in  diseases  of  the  liver,  297 
in  diseases  of  the  oesophagus,  188 
in  diseases  of  the  urinary  apparatus,  572 
in  endocarditis,  483 
in  gastric  cancer.  223 
in  gastric  crises,  223 
in  gastric  disorders,  221 
iu  gastric  ulcer,  223 
in  glaucoma,  791 
in  hyperchlorhydria,  223 
in  laryngeal  disease,  349 
in  myocarditis,  485 
in  nasal  diseases,  332 
in  pericarditis,  482 
in  pneumo-pericardium,  482 
in  the  arras,  805 
in  the  ears,  909 

in  the  face  from  disorders  of  the  ear,  805 
in  the  hands,  809 

in  valvular  affections  of  the  heart,  484 
paroxysmal  renal,  572 
sense,  770 

unilateral  renal,  572 
Painful  defecation,  259 

affections  interfering  with   respiration, 
127 

of  the  ahdominal  walls  a  cause  of 
constipation,  247 
enlargements  of  the  liver,  287 
urination,  56^ 
Pains,  anaemic,  787 

diagnostic  value  of  character  of,  787 

facial,  803 

from  various  toxsemise,  785 

growing,  815 

hysterical,  786 

in  the  arm  from  intrathoracic  lesions, 

806 
in   the   arms   from  mediastinal  tumors, 

806 
in  the  back,  816 
in  the  feet,  815 
«        in  the  lower  extremities,  810 
of  the  head,  780 
of  neuralgia,  783 
of  ncuriti*s,  783 
of  spinal-cord  disease,  784 
reflex,  785 

rheumatic  and  gouty,  787 
Palate,  choreic  movements  of  the  soft,  167 

the  soft,  liu 
Pale  tongue,  152 

urine,  502 
Pallor  of  the  pharynx,  ir)3 

of  the  skin.  6S2 
Palpation   in   tlie  examination  of    intestinal 
disorders,  '2'^X 

of  tile  cliest,  .S74 

of  the  heart,  4S2 

of  tiie  kidneys,  569 

of  the  liver, *279 

of  the  spleen,  302 
method  of  practising  abdominal,  238 


Palpation  of  the  gall-bladder,  282 

of  the  oesophagus,  187 

of  the  stomach,  191 
Palpitation,  485 

Pancreas,  affections  of  the,  as  a  cause  of  epi- 
gastric pain,  221 

anatomy  of  the,  305 

haemorrhage  into  the,  310 

the,  305 
Pancreatic  calculi,  310 

cysts,  311 

diseases,  symptoms  resulting  from,  305 

disorders,  vomiting  attending,  219 

glycosuria,  309 

secretion,  symptoms  from  deficient,  306 
Pancreatitis,  30*9 

acute  hsemorrhagic,  310 

chronic  interstitial,  310 

suppurative,  309 
Parsestnesia,  pharyngeal,  173 
Parsesthesiie,  778 

of  the  larynx,  350 
Parageusia,  159 
Paralysis,  688 

acute  aiicending,  720 

agitans,  759 

hand  of,  672 

facial,  650 

glosso-labio-laryngeal,  660 

Landry's,  720 

nuclear  pharyngeal,  168 

of  the  accommodation,  893 

of  the  anterior  crural  nerve,  732 

of  the  circumflex  nerve,  730 

of  the  diaphragm,  124 

of  the  external  plantar  nerve,  734 

of  the  internal  popliteal  nerve,  734 

of  the  lips,  134 

of  the  lower  extremities,  732 

of  the  median  nerve,  731 

of  the  muscles  of  mastication,  651 

of  the  musculo  spiral  nerve,  731 

of  the  oesophagus,  lh8 

of  the  pharynx,  168 

of  the  small  sciatic  nerve,  733 

of  the  superior  gluteal  nerve,  733 

of  the  tongue,  154 

of  the  ulnar  nerve,  732 

of  the  upi>er  extremities,  730 

progressive  bull)ar,  660 

pseudo-hypertrophic,  661 

reflex,  728 

spastic  spinal,  659 
Paralyses,  cerebral,  701 

ocular,  864 

of  slow  onset,  cerebral,  713 

spinal,  715 
Paralyzing  vertigo,  912 
Paramyoclonus  multiplex,  762 
Paraniesthesia,  770 
Paraplegia,  ataxic,  724 

gjiit  of,  691 

rachitic  pscudo-,  659 

spastic,  72.") 
Panisite,  a»stivo-autumnal,  617 

malarial,  614 

(juartan,  617 

tertian,  615 
Paraiiites,  diarrhoea  due  to,  250 
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Parasites  of  the  blood,  614 
Parenchymatous  goitre,  678 

nephritis,  chronic,  575 
Paresis,  688 
Parosmia,  330 

Parotid  gland,  enlargements  of  the,  680 
Parotitis,  svraptomatic,  tl81 
Paroxysmal  cough,  418 

renal  pain,  572 

tremors,  762 
Patches  in  the  mouth,  141 
Peculiar  disorders  of  respiration,  132 
Peliosis  rheumatica,  630 
Pelvic  disorder  a  cause  of  abdominal  pain, 
255 

lesions,  leg- pains  from,  811 

pain  a  cause  of  constipation,  248 
Pemphigus  vegetans,  137 
Peptone,  detection  of,  in  the  gastric  contents, 

206 
Peptonuria,  513 

determination  of,  513 
Percussion  in  examination  of  the  intestines, 
240 
of  the  kidneys,  571 
of  the  liver, '2H2 
of  the  respiratory  organs,  375 
of  the  spleen,  303 

manner  of  performing,  376 

of  the  stomach,  193 

auscultatory  of  the,  194 

position  of    the  patient  when  perform- 
ing, 376 

-sounds  in  disease,  380 
interpretation  of,  377 

te<!hnique  of,  376 
Perforating  ulcer  of  the  mouth,  141 
Perforations  of  the  nasal  septum,  327 
Pericaniial  effusion,  447 

friction-sounds,  455 
Pericarditis,  497 

conditions  associated  with,  457 

epigastric  pain  in,  222 

pain  in,  482 
Pericardium,  mitral,  presystolic  murmur  in 

adherent,  468 
Perichondritis,  laryngeal,  360 
Pericorneal  injection,  880 
Perinephric  abscess,  581 
Perinephritis,  581 
Periodical  vomiting,  745 
Periostitis,  leg  pains  from,  815 
Peripheral  aiia^thesia,  771 

panilyses,  728 
Peristaltic  restlessness,  232 
Peritonitis  a  cause  of  abdominal  pain,  255 

acute,  fever  of,  79 

as  a  cause  of  epigastric  pain,  221 
Perlechf.  141 
Pernicious  anu'mia,  621 

malarial  fevers,  66 
Peroneal  nerve,  paralysis  of  the,  733 

type  of  muscular  atrophy,  662 
Phantom  tumors,  745 
Pharyngeal  abscess,  antero-,  165 
iatero-,  164 

catarrh,  atrophic,  178 

dyspn«ea,  172 

paralysis,  nuclear,  168 


Pharyngeal  syphilis,  177 
i  tuberculosis,  176 

i  chronic,  177 

j   Pharyngitis,  acute  catarrhal,  174   . 
I  '      gouty,  174 

chronic  catarrhal,  177 

follicular,  178 

gangrenous.  176 
'  herpetic,  175 

phlegmonous,  175 

rheumatic,  175 
'   Pharynx,  anipsthesia  of  the,  173 

capillary  pulsation  in  the,  163 

color  of  tne  mucous  membrane  of  the, 
163 

diseases  of  the,  174 

elevations,  including  tumor  of  the,  171 

erythema  of  the,  163 

examination  of  the,  163 

herpes  of  the,  175 

hypenesthesia  of  the,  175 

hysterical  spasm  of  the,  169 

increased  capacity  of  the,  166 

in  the  exantnemata.  163 

malignant  disease  of  the,  171 

mucus  in  the,  169 

pallor  of  the,  163 

para^thesiae  of  the,  173 

paralysis  of  the,  168 

sensory  disturbances  of  the,  172 

spasm  of  the,  168 

syphilitic  ulcers  of  the,  171 

tubercular  ulceration  of  the,  171 

ulcerations  of  the,  171 

vessels  of  the,  1  (>9 

yellowish  hue  of  the,  163 
Phenol  iM)tassium  sulphate  in  the  urine,  533 
Phenvl-livdrazin  test  for  sugar,  516 
Phlebitis,' 117 

gouty,  117 

leg-pains  from,  813 

rheumatic,  117 

suppurative,  118 
Phlegmasia  allia  dolens,  813 
.   Phlegmonous  enteritis,  260 

gastritis,  227 

laryngitis,  acute,  358 

pharyngitis,  175 
Phlyctenules,  881 
Phlyctenular  conjunctivitis,  882 
Phonation,  disturbances  in,  351 
Phonendoscope,  4.'i0 
Phosphates  in  the  urine,  544 
Phosphoric  acid  excretion,  determination  of, 

544 
Photophobia  in  corneal  disease,  887 
Phrenic  neuralgia,  124 
Phthisis,  acute  pneumonic,  403 

florida,  403 
Physical    examination    of    the     respiratory 

organs,  362 
Physiological  albuminuria,  509 
Piai,  221 
Picric-acid  test  for  albuminuria,  508 

test  for  sugar,  517 
Pigmentation  of  skin  due  to  syphilis,  687 

of  skin  during  pregnancy,  687 

of  skin,  symptomatic,  687 
Pinguecula,  884 
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Pitch  of  percussion-sounds,  378 

Plantar  reflex,  094 

Plastered  tongue,  156 

Platt*8  picric-acid  test  for  albumin,  508 

Pleune,   conditions  of  the,  interfering  with 

respiration,  128 
Pleural  effusion,  left-sided  effusion,  195 
Pleurisy,  acute  dry,  403 

arm-pains  from,  807 

in  scarlatina,  53 

with  effusion,  398 
Pleuritic  effusion,  displacement  of  the  liver 

from,  288 
Pleurosthotonos,  747 
Plexinieter,  Sansom's,  440 
Plexus  paralysis,  upper,  730 

lower,  730 
Pneumatic  speculum,  Siegle's,  915 
Pneumaturia,  507 
Pneumatosis,  232 
Pneumogastric  nerves,  influence  of  affections 

of,  on  respiration,  125 
Pneumonia,  catarrhal,  396 

croupous,  48,  393 

hypostatic,  399 

interstitial,  409 

lobar,  393 

micro-organisms  of,  428 

temperature-curve  of,  catarrhal,  48 
Pneumonic  fever,  48,  393 

temperature-curve  of,  48 

phthisis,  403 
Pneumo-pericardium,  pain  in,  482 
Pneumotnorax,   displacement    of    the  liver 

from,  288 
Poisons,  bradycardia  from,  94 
Policemen's  disease,  816 
Polioencephalitis,  acute,  711 

superior,  712 
Poliomyelitis  anterior,  acute,  658,  717 

chronic,  718 
Politzer  bag,  the,  916 
Polycardia,  91 

Polymorphonuclear  leucocytes,  610 
Polypi,  nasal,  328 
Polyphagia,  233 
Polyuria,  501 

Pons  varolii,  lesions  of  the,  860 
Popliteal  nerve,  paralysis  of  the  internal,  734 
Position  of  the  vocal  cords,  normal,  348 
Post-diphtheritic  paralysis  a  cause  of  brady- 
cardia, 94 

-ha'morrhagic  anflpmia,  625 

-herniplegic  chorea,  751 

-nasal  disease,  vomiting  attending,  218 
Posterior  rhinoscopy,  314 

spinal  sclerosis,  720 
Posture,  influence  of,  on  pulse  frequency,  88 
Pregnancy,  albuminuria  of,  512 

leucocytosis  of,  612 

piprmentation  of,  687 

salivation  in,  161 
Presbyacusis,  9i5 
Pressure,  influence  of,  upon  cardiac  murmurs, 

460 
Presystolic  niurnuirin  adherent  pericardium, 
46S 
mitral,  465 
with  aortic  regurgitation,  469 


Primary  pyelitis,  523 
Prognostic  value  of,  32 
'   Progressive  muscular  atrophy,  659,  718 
dystrophy,  hereditability  of,  16 
Prosopalgia,  804 
Prune-juice  sputum,  420 
Pseudo-casts,  558 
,  -hypertrophic  paralysis,  657,  661 

hereditability  of,  16 
-membranous  formations  of  the  conjunc- 
tiva, 880 
Psychro-panesthesiffi,  780 
Pterygium,  884 
Pterygoid  chest,  364 
Ptosis,  878 

Puberty  and  adolescence,  affections  of,  20 
epistaxis  of,  321 
'   Puerile  breathing,  386 

Puerperal  period,  tricuspid  murmurs  during, 
;       477 
Pulmonary  area,  451 
congestion,  399 
I  active,  399 

passive,  399 
diastolic  murmur,  480 
!  diseases,  influence  of,  on  pulse  frequency, 

90 
I  fibrosis,  409 

'  gangrene,  400 

murmur  of  aniemia,  478 
murmurs,  459 
regurgitation,  480 
stenosis,  476,  478 

systolic  murmur  in  mitral  regnigitation, 
I  *  479 

systolic  murmurs,  478 
tuberculosis,  403 
I  Pulmonic  second  sound,  accentuation  of  the, 
454 
weakness  of  the,  455 
I   Pulsating  vesicular  murmurs,  456 
Pulsations,  character    and    location   of    ab- 
normal, 437 
i   Pulse,  ancient  notions  concerning  the,  86 
i  force  of,  104 

frequency,  pathological  causes  influenc- 
ing, 88 
physiological  causes  influencing,  87 
of  the,  87 
in  typhoid  fever,  44 
intermittent,  96 
irregularity  of  the,  96 
points  requiring  attention  when  examin- 
ing the,  87 
-temperature  nitio,  89 
the,  86 

unilateral  disturbances  of  the,  105 
Pulsus  altemans,  96 
bigeminus,  97 

altemans,  97 
paradoxus,  97 
trigeminus,  97 
Pupils,  consensual  reaction  of  the,  890 

movements  of  the,  889 
Purdy's  ferrocyanide  of   potassium    test  for 

albumin,  508 
Purgatives,  diarrhoea  from,  250 

frequent  use  of,  a  cause  of  constipation, 
243 
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Purplish  s[K)t8  on  the  tongue,  152 
Purpura,  628 

hieniorrhagica,  630 

Henoch's,  630 

rheuniatica,  630 

simplex,  629 
Purulent  conjunctivitis,  883 

discharge  fmra  nose,  321 
from  the  ear,  913 

expectonition,  420 
Pus  in  stools,  258 

in  the  pharN-nx,  169 

in  the  urine,  520 
tests  for,  521 
Putrid  sore  mouth,  143 
Pyelitis,  579 

primary,  523 

secondary,  523 
Pyelonephritis,  579 
Pyknocardia,  91 
Pylorospasmus,  233 
Pylorus,  incontinence  of  the,  233 

tumor  of  the,  192 
Pyonephrosis,  571,  580 
Pyrosis,  224 
Pyuria,  520 

diseases  causing,  523 

intermittent,  522 

renal,  522 

Quality  of   the  apex-beat,  alterations  in, 

435 
Quantity,  of  expectoration,  420 

of  fHBcal  matter  discharged,  256 

of  gastric  contents,  201 

of  the  urine,  daily,  500 
frequency  of,  504 
Quartan  malarial  fever,  62 

parasite,  617 
Quotidian  malarial  fever,  62 
Quinsy,  179 

Rachitic  chest,  365 

disphicements  of    the    liver    from, 
287^ 

joints  of,  671 

])seudo-paraplegia,  659 
Rachitis,  645 

leg-pains  from,  812 
Radiograph v,  932 
Rales,  388 

crepitant,  389 

dry,  3?s8 

large  moist  or  mucous,  390 

moist,  389 

sub-crepitant,  390 
Ranula,  142 
Rash,  in  variola.  57 

of  dengue,  67 

of  measles,  55 

of  scarlatina,  50,  52 
Raynaud's  disease,  809 
Reaction  of  the  urine,  506 
Recrudescence,  35 
Rece«ling  of  the  gums,  145 
Reconi-forms  useii  at  the  Hahnemann  H08- 

I>ital,  4 
Rectal  ana^thesia,  776 

irritation  a  cause  of  diarrhoea,  251 


Rectum  as  a  site  for  taking  the  temperature, 
28 

ballooning  of  the,  277 

examination  of  the,  273 

spasm  of  the  sphincters  of,  746 

the,  272 

tumors  of  the,  277 

ulcerations  of  the,  277 
Red  bl'  oil-corj)uscles  in  the  sputum,  422 

corpuscles,  granular  degeneration  of  the, 

increased  size  of,  607 
nucleation  of,  608 
pathological  changes  in  the,  606 
small  size  of,  607 

tongue,  denuded,  157 
Reddish  blotches  on  the  tongue,  152 

-brown  urine,  503 
Redness  of  the  skin,  increased,  683 
Reflex,  alxlominal,  691 

amblyopia,  90* 

arm-pains,  809 

choreic  movements,  753 

convulsions,  737 

cough,  417 

cremaster,  694 

disturbances  of  respiration,  125 

epigastric,  694 

erector  spina?,  694 

gluteal,  694 

headaches,  793 

irritation,  influence   of,    on   pulse    fre- 
quency, 89 

pains,  785 

paralysis,  728 

plantar,  694 

scapular,  694 

spasms,  742 

supinator,  699 
Reflexes,  693 

tendon,  695 
Refraction,  state  of  the,  P05 
Regularity  of  the  pulse,  96 
Regurgitation,  232 
Remittent  fevers,  the,  35 
Renal  colic,  255 

disease,  signs  and  symptoms  of,  568 

diseases,  albuminuria  in,  511 

displacements,  569 

enlargements,  570 

pain,  paroxysmal,  572 
unilateral,  572 

pyuria,  522 

tuberculosis,  582 
Rennet  ferment  in  the  gastric  contents,  206 
Reserve-air  whisper,  913 
Resonance,  amphoric,  381 

cracked-pot,  380 

diminished  pulmonarv,  380 

hyper-,  380 

pulmonary,  378 

tympanitic,  380 
Resorcin  test.  Boas' s,  203 
Respiration,  121 

abnormalities  in  the  comi)08ition  of  the 
blood  interfering  with  respiration,  125 

affection  of  the  apparatus  eoncemed  in, 
127 

Riot's,  132 


fanctional  diiiturbanoes  interfering  with, 

inflnence  of  age  on  frequency  of,  121 
of  atmospheric  prestare  upon   fre- 
quency of,  121 
of  cold  air  on  fre<|uenc7  of,  122 
of  eatini?  on  frequency  of,  122 
of  exerciHe  on  frequency  of,  121 
of  sex  on,  122 
of  sleep  on,  122 
interrupted  or  cogwheel,  387 
[HM.'uliar  disorders  of,  Wl 
■  reflex  causes  interfering  with,  12'') 
spinal  ci)Ti\  lesions  interfering  with,  124 
Respiratory  mr>venients,  371 

munnur,  alterations  in  intensity  of  the, 
386 
alterations  of  rhythm  of  the,  387 
weakness*  or  suppression  of  the,  386 
murmurn  in  disease,  3^4 
organs,  inspection  in  the  examination  of 
the,  362 
physical  examination  of  the,  362 
sotmds,  normal,  383 
lU'strained  breathing,  VM) 
Iletention  of  urine,  566 
Eetinal  hvi>eni*sthesia,  896 
Retinitis,*  804 

alhuminurica,  894 
dial)etic,  894 
hit'morrhagica,  895 
leukiemic,  895 
Retraction  of  the  alxloraen,  237 
Retrocedent  gout,  667 
Rheumatic  fever,  664 
headache,  797 
o'dema,  639 
pains,  787 
pharyngitis,  175 
phlebitis,  117 
Rheumatism,  acute  inflammatory,  664 
chnmic  articular,  66-3 
gonorrhceal,  669 
hereditability  of.  17 
leg-pains  from,  814 
of  the  abdominal  walls,  2o4 
scarlatinal,  670 
Rhinitis,  acute  catarrhal,  319 
atropine,  W'liS 
liyp(;rtn)phie,  32o 
Khindliths,  325 
KbinoHcopv,  anterior,  313 

posterior,  314 
Rhythm  of  the  respiratory  murmur,  altera- 
tion of,  3S7 
Kbythinie  spasm,  748 
Riga's  disease,  141 

Rigidity  from  functional  nerve-lesions,  766 
from  j«»int-Iesions,  7()7 
from  muscular  disease,  766 


Ringing  soaods,  196 

Rinne's  test  of  auditory  function,  914 

Ro8e-spot«  in  typhoid  fever,  44 

Rotheln,  5^ 

Round  epithelinm,  554 

Ruljella,  56 

Rumination,  232 

Rust-colored  sputum,  420 

Saddle- NOr*E,  312 

Saliva,  161 

Salivary  concretions,  142 

flow,  diminished,  161 
increased,  161 
Sansom's  plexi meter,  440 
Sarcina;  in  the  urine,  561 

ventriculi,  210 
Scapular  reflex,  694 
Scarlatina,  50 

mouth  in,  137 

Sharynx  in,  163 
tinal  rheumatism,  670 
Scarlet  fever,  50 

arthritis  of,  53 

cellulitis  and  glandular  abscesses  in, 

53 
endocarditis  of,  53 
otitis  media  of,  52 
pleurisy  in,  53 
sequela*,  63 
sore  throat  of,  51 
the  acute  parenchymatous  nephritis 

of,  52 
the  nervous  and  const' tutional  symp- 
toms of,  51 
the  rash  of,  50,  52 
the  strawberry  tongue  of,  51 
Schistosoma  haematobium,  618 
Schonlein's  disease,  630 
Sciatic  nerve,  paralysis  of  the  great,  733 

paralysis  of  the  small,  733 
Sciatica,  due  to  constipation,  249 
Sclerosis,  amyotrophic  lateral,  660,  719 

posterior  spinal,  720 
Sclerotica,  the,  888 
Scoliosis,  ^^^ 

Scorbutic  ulcerations  of  nasal  cavities,  317 
Scorbutus,  627 
gums  in,  145 
leg-pains  from,  812 
ScotomaUi,  906 
Scrofulous  keratitis,  887 
Scurvy,  627 

episUixis  in,  321 
Secondary  pyelitis,  523 
Secretory  neuroses  of  the  stomach,  234 
SeHentary  habits  a  cause  of  constipation,  243 
Sedimentation  of  the  urine,  547 
Segmenting  forms  of  the  tertian  parasite,  616 
Senile  chorea,  7')1 
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Senile  deafness,  925 

tremor,  756 
Sensation,  disturbances  of,  767 
Sense  of  taste,  159 
Sensibility,  tactile,  769 
Sensitive  points,  abdominal,  238 
Sensory  disturbances  of  tbe  pharynx,  172 

neuroses  of  the  stomach,  2^H3 
Septic  sinus  thromBosis,  710 

phlebitis,  118 
Serous  expectoration,  419 
Serpiginous  ulcer  of  the  cornea,  SS^ 
Serratus  magnus,  paralysis  of  the,  730 
Sex,  influence  of,  in  diagnosis,  20 
of,  on  pulse  frequency,  88 
of,  on  respiration,  122 
Sexual  neuroses,  777 

organs,  headaches  from  diseases  of  the, 
800 
Shallow  breathing,  130 
Shape  of  the  chest,  alterations  in  the,  364 

of  the  lips,  135 

of  the  spleen,  alterations  in  the,  303 
Siegle's  pneumatic  speculum,  915 
Sighing,  133 
Simple  continued  fever,  38 

neuritis,  771 

tremor,  755 
Singers'  nodes,  357 
Singultus,  133 

Sinus  disease,  pain  from  accessory,  805 
Sinuses,  disease  of  the  accessory,  323 

thrombosis  of  the  cerebral,  710 
Situation  of  the  liver,  278 
Size  of  the  lips,  135 

of  the  pharynx,  alterations  in  the,  163 

of  the  tongue,  150 
Sizzling  sounds,  196 
Skin,  color  of  the,  681 

discolorations  of  the,  i\Sl 

inoreaseil  redness  of  the,  683 

pallor  of  the,  682 

yellowish  discoloration  of  the,  683 
Skull,  radiography  of  the,  938 
Sleep,  influence  of,  on  respiration,  122 
Slow  breathing,  129 

Sluggishness  of  function  a  cause  of  constipa- 
tion. 243 
Small-pox.     I  See  Variola. ) 
Smoky  urine,  503 
Sneezing,  330 
So^lium  unite  crystals,  553 
Soft  palate,  167 

Softening  of  the  spinal  conl,  thrombotic,  727 
S«)mnolence  from  obesity,  836 
Sonles,  145 

Sound  in  the  examination  of  the  oesophagus, 
the,  183 

manner  of  passing  the  (esophageal,  the, 
1S3 
Sinism  ()f  the  accommoilation,  905 

of  the  pharynx,  lt;8 

of  the  tongue,  154 
SpasuKxiic  s<|uint,  903 

wry-neik.  747 
Sp:isnis  from  organic  disease  of  the  brain,  742 

hK-al,  742 

reflex,  742,  743^   ^ 
Spastic  paraplegia,  725 


Spastic  paraplegia,  hereditary,  728 
spinal  paralysis,  659 
hereditability  of,  16 
Specific  gravitv  of  the  blood,  determination 
of  the,  585 
of  the  urine,  505 
Speculum,  Siegle's  pneumatic,  915 
Spermatozoa  in  the  urine,  560 
Sphenoidal  sinus,  disease  of  the,  324 
Sphygmographic  evidence  of  aortic  regurgi- 
tation, 114 
of  aortic  stenosis,  113 
of  combined  stenosis  and  regurgita- 
tion at  the  aortic  orifice,  114 
of  high  arterial  tension,  112 
of  low  arterial  tension,  113 
of  mitral  regurgitation,  114 
of  mitral  stenosis,  115 
Sphygmograph,  indications  affonled  bv  the, 

106 
Spinal  arthro()athy,  671 

column,  radiography  of  the,  939 
-cord  affections,  rieidity  of,  764 

disease  a  cause  of  abdominal  pain, 

254 
disease,  pains  of,  784 
diseases  and  injuries  of  the,  a  cause 

of  bradycardia,  93 
leg- pains  from,  811 
lesions,  arm-pains  from,  807 
lesions  of,  interfering  with  respira- 
tion, 124 
localization  of  lesions  of  the,  868 
thrombotic  softening  of  the,  727 
paralyses,  715 

paralyses  of  abnipt  onset,  717 
Spirals  in  the  sputum,  425 
Spirillum  obermeiri,  618 
Splashing  sounds,  196 
Spleen,  302 

alterations  in  the  shape  of  the,  303 
enlargement  of  the,  in  typhoid  fever,  44 
enlargements  of  the,  304 
examination  of  the,  302 
inspection  in  the  examination  of  the,  302 
{)alpation  in  the  examination  of  the,  302 
percussion   in  the  examination  of   the, 

303 
situation  of  the,  302 
Splenic  anaemia,  624 

Si)onge-method  of  withdrawing  gastric  con- 
tents, 200 
Sputum,  collection  of,  for  microscopical  ex- 
amination, 422 
elastic  fibres  in  the,  424 
fibrinous  coagula  in  the,  425 
spirals  in  the,  425 
tul^rcle  bjicilli  in  the,  426 
(See  Expectoration.  I 
Squint,  903 

Staining  of  the  tongue,  153 
Stammering  of  the  vocal  cords,  333 
Staphyloma  of  the  cornea,  887 
Steilwag's  sign,  878 
Sterei»gnostic  sense,  770 
Stippled  plus  coated  tongue,  156 

tongue,  155 
Stokes-Adams  syndrome,  95 
Stomacace,  143 


972 


INDEX. 


Stomach,  atony  of  the,  233 
of  the,  pain  in,  223 

auscultation  nf  the,  195 

auscultatory  percussion  of  the,  194 

-bucket,  Einliorn's,  199 

carcinoma  of  the,  229 

cough,  417 

dilatation  of  the,  229 

dimensions  of  the,  189 

disorders  as  a  cause  of  epigastric  pain, 
221 

friction  murmurs  of  the,  196 

gout  of  the,  224 

hypenesthesia  of  the,  234 

impaired   mobility   of  the,    significance 
of,  210 

inspection   in   the   examination   of  the, 
190 

methods  for  examination  of  the,  190 

motor-power  of  the,  to  determine  the, 
207 

neuroses  of  the,  2M 

palpation  of  the,  191 

percussion  of  the,  193 

secretory  neuroses  of  the,  234 

sensory  neuroses  of  the,  233 

the,  189 

tumor  of  the  anterior  wall  of  the,  193 
Stomatit's,  aphthous,  142 

catarrhal,  142 

gangrenous,  144 

matema,  136 

mycotic,  143 

ulcerative,  143 
Stools,  c lav-colored,  257 

fatty,  258 

foreign  bodies  in  the,  257 

mucus  in,  257 

odor  of,  257 

pus  in,  25S 

undigested  food  in,  208 
Strangulation  of  the  intestines,  246 
Strawberry  tongue,  156 

of  scarlet  fever,  51 
Strife,  abdominal,  236 
Strongylas  gigas,  524 
Strychnia,  tetanic  convulsions  in  poisoning 

from,  741 
Stupor,  830 
Subcorti.  al  motor  aphasia,  856 

sen8<iry  aphasia,  856 
Subcrepitant  rales,  390 
Subglottic  laryngitis,  chronic,  357 
Sublingual  ulcer,  141 
Subnormal  temperature,  83 

conditions  producing,  83 
Subphrenic  abscess,  displacement  of  the  liver 

from,  288 
Succussion  sounds,  196 
Sudden  death  in  heart  diseases,  487 
Sugar  in  the  urine,  515 

quantitative  testinpf  for,  517 
Sugnry  odor  of  the  urine,  504 
Sulphates,  decreased  elitnination  of,  543 

increased  elimination  of,  543 

in  the  urine,  543 

tests  for,  543 
Sunstroke,  80 

coma  in,  S34 


Superficial  reflexes,  693 
Superior  gluteal  nerve,  paralysis  of  the,  733 
Spinator  reflex,  699 

Suppurative  and  ulcerative  angiocholitis,  298 
otitis  media,  acute,  923 

chronic,  924 
pancreatitis,  309 
tonsillitis,  acute,  179 
Sutures,  in  infancv  and  childhood,  648 
Sweat,  84 

Swelling  of  the  pharynx,  164 
Symblepharon,  884 
Symptoms  associated  with  fever,  37 

resulting  from  pancreatic  disease,  305 
Syncope,  coma  in,  837 
,   Synovitis,  simple,  670 

Syphilis,  coryza  of  infantile,  320 
,     '     heredita'bilitv  of,  17 
laryngeal,  360 
pharyngeal,  177 

pigmentation  of  skin  due  to,  687 
Syphilitic  adenitis,  676 
coma,  835 
dactylitis.  673 
'  disease,  670 

I  headaches,  797 

I  ulceration  of  the  tongue,  159 

ulcerations  of  the  mouth,  138 
I  of  the  nasal  cavitities,  317 

i  ulcers  of  the  pharynx,  171 

Syrin^myelia,  663,  808 
I  Systolic  murmur,  aortic,  472 

I   Tabes  dorsalis,  720 
!   Tachycardia,  91 
I  paroxysmal,  91 

I  permanent,  91 

temporary,  92 

the  so-called  reflex,  92 
Tactile  sense,  examination  of  the,  768 

sensibility,  769 
Tanret's  test  for  albumin,  508 
;   Tarsalgia,  816 
I   Taste,  sense  of,  159 
I   Tea,  anaesthesia  from,  775 

Technique  of  percussion,  376 
I   Teeth,  146 

caries  of  the,  149 

deformities,  147 

f  rinding  of  the,  149 
lutchinson,  148 
pain  from  disonlers  of  the,  803 
I  times  of  eruption  of  the,  147 

I   Temperature,  25 
]  allowance  of  time  for  taking,  26 

-curve  of  catarrhal  pneumonia,  48 
'  of  dengue,  67 

of  malarial  fever,  63 
I  of  measles,  53,  54 

of  pneumonic  fever,  4S 
of  thermic  fever,  80 
;  of  typhoid  fever,  40,  41 

influence  of,  on  pulse  frequency,  88 
observations,  frequency  of,  28 
places  for  taking,  27 
precautions  to  be  adopted  in  taking,  26 
'  sense,  769 

i  subnormal,  83 

the  normal,  30 
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Temperatures  not  to  be  taken  at  a  point  the 

seat  of  local  dit<eaf)e|  26 
Temporo-sphenoidal  lobes,  lesions  of  the,  852 
Tendon  reflexes*,  ($95 
Tension,  high  arterial,  101 

of  the  pulse,  101 
Tertian  malarial  fever,  62 
parasite,  615 

extracellular  pigmentary  forms  of, 

♦»1(> 
tla^'llate  forms  of  the,  616 
iniracellular  hyaline  forms  of,  615 
intracellular  pigmented  forms  of,  616 
si'gmenting  forms  of  the,  616 
Tertiary  ulcerations  of  the  larynx,  344 
Test-breakfast,  P^aldN,  19S 

Klinner,  I^ube  and  KeigeFs,  198 
-layajfe  of  the  colon,  241 
-meal,  Henimefer*s  double,  198 
Tests  for  au<litory  function,  913 
Tetanic  convulsions,  740 
in  hysteria,  741 
Tetanus,  740* 
Tetany,  741 
Thermic  fever,  80 

Thermometer,    proper  protection    of,    when 
taking  tem{)eratures,  26 
the  value  of  the  clinical,  in  temperature 
observations,  25 
Thermometers,  accuracy  of,  26 
Thirst,  219 

Thoma-Zi>ist«  hspmatocytometer,  595 
Thoinsen's  disease,  ()b7,  766 
Thorax,  radiography  of  the,  939 
Thrill,  the  hydatid,  282 
Thrills,  439 
Throat,  anaesthesia  of  the,  776 

of  scarlet  fever,  51 
Throbbing,  782 
Thrombosis,  cerebral,  707 
marantic,  711 
of  the  cavernous  sinus,  711 
of  the  cerebral  sinuses,  710 
of  ihe  lateral  sinus,  710 
septic  sinus,  710 
Thrombotic  softening  of  the  spinal  cord,  727 
Thrush,  137,  143 

Thumb  method  of  palpating  the  liver,  280 
Thyroid  glands,  enlargements  of  the,  678 
Tic  douU)ureux,  fc04 
Tics,  convulsive,  746 
Tight  lacing,  displacement  of  the  liver  from, 

2S8 
Tightness,  782 
Time  of  day,  effect  of,  on  temperature,  31 

influence  of,  on  pulse  frequency,  88 
Tingling,  782 
Tinnitus  aurium,  908 
Tooth  cough,  417 

Tooth's  tyjw  of  muscular  atrophy,  663 
Tobacco  a  cause  of  constipation,  243 

influence  of  excessive  use  of,  on  pulse 
frequency,  90 
To  determine  the  motor  power  of  the  stom- 
ach, 2o7 
Toisson's  fluid,  595 
Tongue,  149 

aphthous  ulcers  of  the,  158 
atrophy  of  the,  152 


Tongue,  black,  153 

cancer  of  the,  151 

carcinomatous  fissures  of  the,  158 

coatetl,  156 

coating  of  the,  155 

color  of  the,  152 

cyanosed,  lo7 

cyanotic,  152 

cystic  gn>wths  of  the,  151 

degree  of  moisture  of  the,  153 

denuded  re<l,  157 

encrusted  dry  and  brown,  157 

fissures  and  furrows  of  the,  157 

furrtil  and  shaggy,  157 

gimimata  of  the,  151 

in  antfmia,  151 

in  chronic  heart  disease,  151 

in  liver  ilisease,  151 

in  mercurial  poisoning,  151 

in  myxfpdema,  151 

movements  of  the,  153 

pale,  152 

paralysis  of  the,  154 

plastered,  156 

purplish  8()ots  on  the,  152 

redaish  blotches  on  the,  152 

size  of  the,  150 

small.  152 

spasm  of  the,  154 

staining  of  the,  153 

stippled,  155 

phis  coated,  156 

strawberry,  156 

syphilitic  ulceration  of  the,  159 

the  strawberry,  of  scarlet  fever,  51 

tremulousness  of  the,  154 

tubercular  fissures  of  the,  158 

tubercular  ulcerations  of  the,  158 

ulcerations  of  the,  158 
Tonsil,  the  lingual,  and  its  lesions,  160 
Tonsillar  hypertrophy,  165 
Tonsillitis,  acute  catarrhal,  179 
follicular,  179 
herpetic,  180 
suppurative,  179 
Tonsils,  enlargement  of  the,  165,  180 

(See  Pharynx. ) 
Toxiemia,  convulsions  from  various,  738 

pains  from  various,  785 
Toxaemias  interfering  with  respiration,  126 
Toxa*mic  delirium,  838 

headache.  795 

vertigo,  912 
Toxic  amaurosis,  895 

gastritis,  acu^e,  226 

headaches,  798 

leucocytosis,  613 

tremor,  767 
Trachea,  bronchi  and  lungs,  416 
Tracheal  tugging,  438 
Trachoma,  881,  884 
Transition  forms  of  leucocytes,  610 
Transparency  of  sputum,  420 

of  the  cornea,  loss  of,  b85 

of  the  urine,  504 
Traumatism,  cerebral  paralysis  from,  704 
Tremor,  753 

asthenic,  756 

convulsive,  762 
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Tremor,  hysterical,  756 

in  exophthalmic  goitre,  758 

senile,  756 

simple,  755 

toxic,  757 
Tremors,  paroxysmal,  762 
Tremiilousness  of  the  tongue,  154 
Triceps  jerk,  698 
Tricuspid  area,  451 

murmurs,  459 

during  puerperal  period,  477 

presystolic  murmur,  478 

regurgitation,  476 

differentiated  from  mitral  regurgita- 
tion, 462 

systolic  murmur,  476 
Trism'us,  747 

Trommer's  test  for  sugar  in  the  urine,  516 
Tropandin  test  for  hydrochloric  acid,  203 
TuIaI  nephritis,  chronic,  575 
Tulwj-casts,  555 

significance  of,  558 

in   the  examination  of  the  oesophagus, 
the,  183 
Tubercle  hacilli  in  the  sputum,  426 

in  the  urine,  561 
Tubercular  adenitis,  675 

dactylitis.  073 

fissures  of  the  tongue,  15S 

laryngitis,  359 

ulceration  of  the  nasal  cavities,  318 
of  the  tongue,  158 

ulcerations  of  the  larynx,  344 
of  the  pharynx,  171 
Tuberculosis,  acute  miliary,  402 

caseous,  403 

chronic  pharyngeal,  177 

fever  of,  61 

fibro-caseous,  404 

fibroid,  407 

of  joints,  670 

pharyngeal,  176 

pulmonary,  403 

renal,  582 
Tubular  breathing,  383 
Tumefactions  of  the  larynx,  343 
Tumor  of  the  anterior  wall  of  the  stomach, 
193 

of  the  pylorus,  192 
Tumors,  abdominal,  (yo^y 

cerebral,  713 

examination  of  intestines  for,  239 

intestinal,  *2()5 

nasJil,  328 

of  tlie  brain,  713 

oi  I  lie  cord  an<l  meninges,  723 

of  the  cornea,  887 

of  the  larvnx,  316 

of  the  liver,  289 

of  the  Inng,  408 

of  the  month,  142 

of  the  rectnni,  277 

of  the  spinal  cord,  arm-pains  in,  807 

pliantoni,  74') 
Turbinated  bodies,  325 
Twitching'  of  tlie  lips,  134 
Tympanic  membrane.  919 

abnormalities  of,  920 
Tym])anites,  265 


I  Tympanitic  resonance,  380 
!   Tympany,  chest,  379 

diminution  of  the  area  of  gastric,  194 
Typhoid  fever,  40 

diagnosis  of,  47 

enlargement  of  the  spleen  in,  44 
gastro-intestinal  symptoms  of,  44 
nervous  symptoms  of,  46 
neuritis,  post-,   247 
prognosis  of,  47 
pulse  in,  44 
rose-spots  in,  44 
significance  of  rigors  in,  82 
urine  in,  44 
Typhus  fever,  39 
Tyrosin  in  the  urine,  537 

Ulcer,  duodenal,  269 
gastric,  228 

pain  in,  223 
of  the  cornea,  simple,  886 
sublingual,  141 
Ulceration  of  nasal  cavities,  catarrhal,  317 
diabetic,  317 
leprous,  318 
lupoid,  318 
scorbutic,  317 
syphilitic,  317 
j  tubercular,  318 

!  Ulcerations  of  nasal  cavities,  neuro-paralytie, 
j  317 

.  of  nostrils,  eczematous,  317 

!  of  nostrils,  herpetic,  317 

I  of  the  coniea,  886 

of  the  eyelids,  877 
]  of  the  larynx,  343 

of  the  mouth,  138 
I  of  the  nasal  cavities,  post-febrile,  318 

of  the  nasal  mucous  membrane,  316 
of  the  pharynx,  171 
of  the  pharynx  and  tonsils,  170 
j  of  the  rectum,  277 

I  of  the  tongue,  158 

j   Ulcerative  enteritis,  261 
stomatitis,  137,  143 
'  tuberculosis,  chronic,  404 

!   Ulceromembranous  stomatitis,  140 
Ulnar  nerve,  paralysis  of  the,  7^2 
Ultzmann*8  test  for  bile-pigments,  531 
I   Undigested  food  in  stools,  258 
I   Uniform  enlargement  of  the  alxlomen,  236 
'   Unilatend  alterations  in  the  siw  of  the  chest, 
367 
disturbance  of  the  pulse,  105 
I  renal  pain,  572 

Upper  extremities,  paralyses  of  the,  730 
j   Ura?mia,  a  cause  of  bradyctirdia,  94 

Uraemic  coma,  834 
I  convulsions,  738 

headache,  795 
voniitinjr.  218 
I    Urate  of  ammonium  crystals,  553 

Unites  in  the  urine,  amorphous,  536 
j    Urea,  539 

<liminished  elimination  of,  539 
increased  elimination  of,  539 
I  tests  for,  540 

I    Uric  acid  in  the  urine,  534 
sediments,  551 
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